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CD/ 7 y <D ASfi^Sr m 1 ©/ < 7 7' i&WSVJ «^ 

ffi/ y — s« -r s X □ - t . 

±IBX>3— Ji't*. ( i ) ±IBm2<Dtr-y h'J-A 
(D-Si-y-y Mfy hU-h&l^ (i i) ±sim2(0\^y 

±fB^ -y •> h tf -y h b- h (*x ( a ) V_2St^ ( b ) V 

(a) V_2/j«7'>^f7P-(C**flilRl<DJg^l^Stf 

(b) V_ltV_2<t<DS3B«**<fty7'>^f7P-38«*feC 

[W^JS2l ±IBV_26^T3a<D/\"'y7 7'(D7'V'5f7P 
-ltS*tS-r«m^O!)|gHrttc»%lg^. ±18^2 ©If -y 

h X h -/:.i*±iB«?^T*-nfcffi^/ i^:>i-'S' ^mfim 
■r'5C<!:35:<x>=i-K*ns cnwii-©«'&. ±§a^ 
2©tf'y ±iB«a?a-tifclBBS/t^/- 

[W^JS 3 ] ±IBV_2Rt;v_1 (DMtf^TmO/ ^y 7 y tc 
7'V^«'7P-«^U*H*«mSOHffl*S*««^. ± 

fBm2(Dlf y «#*tl/cEEK/'C^y- 

±l3S2(0e-y KXhU-Mi. ±IB«^TmfcS 
tS/'f^P<— S'<D'>^< t't-gP^lff'JfflLTxVzi- K 

mi <0V_2llfilT h 1 J:U/J^*t^JS-&. ±IB^'-y-y h 

t-y hu-h«eT^a^'i>T*-ns ±iB«?fS-nfc^ss/< 
S3la®<D^i^5asi^B« 

7u-Asi;^!W7u-Ao^;u-:^3b^e«:yv iv_2 
-v_i \^fm^<D (v_2-v_i) ± 



IB^i-y -y h f -y h U- httSTa-M'i^^n. ±IBe# 
m t r « 3 XI* 4 f BIB©fS^5flSSSc 

« wjffl-r s c i * < B??^k?ns c i:«#a<!: r 

[^^Jl 7 ] ±iBV_2*'«±IBm 1 OSIfiiT h 1 J: y /JN 
*i>m2(DBIfilTh 2 J:y/J^^■^,^«^. ±IB-Sf-y"y h 
bfyhU-htt. 4'eJS»M'>*n. ±fB€S#*nfcS 

3S 4 TllS 6 t>-m!b^ 1 iSiBSi<7>«# jflssa. 
[iII3?3S8l I V_2-V_1 I fl«m2<7) (V_2-V_l) Bi«S 

j:y:^*<x m3(D (v_2-v_i) Bgfii<i:y'J^^t^Ji^. 
±iB^-y y he-y hu-ht*. 4'SsaM'>*nv ± 

!|«e!t<i:r«S!««47bS7 l^m6'^ 1 ^i3«©«#«iS 
^tEo 

[ai^ 9 1 ±f 3V_23!j«±l3IB 2 ©HfllT h 2 y /Jx 
^•l^S3 0!>ilfilTh 3 J:y/jN3-l^«^x ±fB^-y y h 

tf'yhu-hi*. ±i3fin?*nrc^jf* 

t*1ta<!:•rSil*«47lIM8^.^■rtl^b^ 1 J5fBIB«)<i# 

I^^Jll 0] I V_2-V_l I *«±l3m3(D (V_2-V_ 
1) llna<J:»J:fc*lM#&> ±I34»-y'y he-y hU-h 
liv ;*:«a^'>T*-n. ±l3€#*nfc^lft/N°^p<— ? 

-r *a^^ 4 TbM 9 L^•rtl6^ 1 )S§3«0«*«ia^H, 
ta«« 1 1 1 ±l3V_2fl«T3il©/ ^y 7 icfclt** 
-/OP-<DM|pJ^5^L> Si;/Xt*V_2<DV_ljb^eroM 
*^:d--/OP-<DffilRl*5^-r«l^. ±6Be'yhXhi;- 

a^Ji 1 7!jm 1 0 t>-rti3b^ 1 muwi<omn^m^^o 

2] SI <Dff*87^v*^'VUtf7^^tr-y KT. h 

'j-Ik^«^u sirotr-y ^:^^•'J-^.ttJ:«7^=l- 
^f©y t«y 7 7©i&«a«s-rm 1 <D/^y 7 7' (&*fiv_i 

ff IK/ o p< — Si ^«i^-r «7^=i - 

#3filf -y h:^ h U-i*«*as-r«m#:3'p-b-y9-4:> 
±f35aS#tifc#3itr-y hXh'J-A*ff«U ±13^ 

2<Dtf y h;^ h';-Alc<*:STaS<0x=l-^'"a)/^<y77' 

2 ®/^y 7 7' i&^av_2*sr 2 



(3) 



1$M200 2-320228 



(D'J'-y-y he-y hU- hStf ( i i ) ±Bm2(0if'y 
*5^L. SU=/XtiV_2©V_l3b^e<D^««:t-/ Op-CD 

1 3 ] ±fBv_2X)V ^y 7 r xa)i8fiiwi*3 

Xti (V_2-V1) *i«:t-/OP-«^rr?6«:*Hfifi 

[^:^^ 1 4 ] ±fB«^y p-b y -y-ttv tr-y h X h u 

-/^^IBSrS 1 J-X±©iB®j®i*«t:. ±fB7^=l— 5f6^e 
6^ 1 ^IBK<D«#5aaSBo 

51 ±iB«#yp-b-yy-i*. umiis^ii 

±iBjiaa;*-n/j:#!iki:y kt. h 'j-A^ifig-rsxa- 
1 3SgB«o«^iiasi^a. 

'J-A*«^U ^KDe-y hX^'J-A^cJ:^xZl- 
±fB5aS*n/j:#3Ilf'y h 'j-ix^smu ±iBm 

x>=l- Kiava»c*5t^T» ( i ) ±IB«2<Dtf y h 
'J-AOD^-y-y htf y hU-HSt/ (i i) ±13^2 
(Okf y h'J-i*<DS^#<b*S'JiaiLTS4»-y>y h 

±iB^'-y'y htf'y (a) V_2Slf (b) V 



±IB«1^ * tlfc/ <^ P< — > <DSf iJ«<Dg^l^tt. ( a ) 
V_2fl«7'>^f7P-lC«:*<«|^OJg^L>Stf (b) V_1<k 
V_2i 05^6^;*;* < ^ y T' > -5^7 P -6^^ C^l^tRjcOJg 

[g»«« 18] » 1 ©BEI8xv^4';Ulf7^:ttfy h 
'J-A:&«^L. miOtf-y hXh'J-AlCjcSxa- 
^fcDy ^-y 7 <D d&^«««-r m 1 (0/ ^y 7 7 d5«av_1 
*$feK«1 ©fftBx5?^i^Uex:!f-tf-y hX h U-AO 
ffiie/ ;>< — ? ^«1^-r y y 
#3itr-y h 'j-zx^sas-rsx5^'yy<t. 

±IBjaiS*n/i:#5itf-y hXh';-A«-ffilSU ±iBS 

1 ©BaSr'i^^'/H^'y h «J-A©EE«8/<^y-^'* 
S«WlcSf'JfflU •5'-y-y htf'y hU-h*WLv m 

2 © tf -y h X h 'J - Alc J; *T9S<7)x P - ^*'<D/ ^-y 7 t' 

<D t^mm^mrm 2 a>i 7 t d&wav_2*wr 2 

OEEiffitf-y hXhiJ-A^^«-r*Xx-y:/<t:«SU 
x>p- Ki!as^c^it^Ts ( i ) ±iBm2<Dtr'y vt. v 

U-AO^i-y-y ht'-y bU-hStf (i i) ±fBm2 

©e-y h:;^ h '>>-A©in?<*^b«ft'JiaiLTK4'-y-y h 

±fBV_26'«T3S©/ ^y 7 7' iciJlt O P-©fliiRj 
SO:/XttV_2©V_l6^6©S3««*-/OP-0 
<Sip]«^-r^^> ±IBx>p— jfti. ±iBtf'yhXh'J 
-AlCT-^ y^-f V'^'e-y h^iilinU ±IB«1?S-nfc 
/\°-7/-4»«^ffltT±IBS2<Dtf'y hXhU-ASS^? 

191 E 1 > 0 3 IkXm 4 ^•fflt^TSi^ 

3RtfE4«fflt^T8tWU E7RtfE8«fflt''TffS 

[^^JS2 0] 03St/EI4:&«l''TSi^U 

3Sl;El4«fflL^Tg^^u 07aaig8*ffli''Tes 

fct^TUff^ns a«^i 7. 1 8st;/xB2otciB 
e<Dii#«s^^«ii3K-r « 3 > tf i - 4» y p AH 

□ 

aoo 

[0001] ■fi^5as;?^> 

cD^i^sas^s^HJi-r * p > a :/p -j^-? 

•y h 'J-A<OjiaaicM-r%. *SI?«<D«lf« LU^HfiS 
om^iix M P E G 2 «ttlcS■:5^,^Tff»^■*^/ct:T^:t 
tf-y h7.h'J-A<DiaaicH-r*o 
[0 0 0 21 *«fl^St;^^CDWe*MPEG2ex*e 
•y h 'J-A«-e<JlcSe^-r**»\ MPEG 
2 tfx:tt:'y h 'J-AODSaSttKSi-tiStroT'ti 
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[00031 MPEG2(i. mpn£. mtsi^itmm 

(International Standardization Organization : I S 
O) /HlSWSlSWSa^ (International Electrotec 
hnica I Commissi on : I EC) /I 3 8 1 8-2lllcJ:»; 
SOTT-a&y. CClTliPlffltClilft^L^l^ MP EG 2 
ffilSex^tt. ^i\f--f^-y\±^=f-'<f (Groups of Pict 
ures) s ■r^to-6GOPi:LT5a]6nTL>S I •7U- 
P7U-AStf/Xt*B:7U-A<D'Jf/U-y3!)^6«l 

U ^U-L.^ftOttS^^A/T'l^'S. GOPrt©P7 
7U-AlCfic??LTt<}:t\ GOPf«g<DB7U-Ali. 

as^wici* I 7 u-z*ictei^-r«A\ GOPrt<DP7U 

[0 0 0 4] GOP». 'ptjiK^f^TZXOiyU 

1 2<@xt*i siKo^u-z^fe^e^tj^Trns. b^u- 

/**a#-rS/i:4&lCjt^S^tf7^^itSifl):*:SI5»». GO 
PrtcD5ttTRt?/X«^-r«7 U-/*tc^«tlTl^« 
fc46. GO P^lEL<m^r^rcibiZit. GOPrt<7)^ 

r^TctblCii!^l3i fcf7=^:i-1f ffi<D:*:SP»t*x GOP rtcDJfe 
?7"r*'7U-i*lca$nTl^*o L/c6''oT. GOP 

t'fc 1 -0(0 I -7 U-/*^#A/Tt''*«^Sib''» 
GOPlis 1 oW±©P7U-/*SI//X 
(*B7i^-A^wr*i::<t««T'*%. GOPt*. m« 
y--«5^^4±cDSXSia<D<J:3lJ:. 1 I yU-L, 
Rtf 1 OOB 7 U-/x©fti3b^6«fiK?nTl^Tt> J:t\ 
[0 0 0 5] ffi^trx^x— S»lC)t*U S*-^^<7)fteO 

X-f'^-Cyy^ftam (splicing) «««*o T'^a'^mW 

rfctolC. K PRt;/X»B7U-/x6^S*S7U<7)G 
OP^^T I 7U— AICHXVI]— K (reencoding) 

?Tt\ *6ic. iine© I zx^TccoGOPti^c 

«IJi«Wr«»r/c^:GO PlcSxva- K-r«#ai*i«« 



SjlS<II^TT'*«o 7C«OGOP«^T I 7U-AfcS 
XV3-K-r*lC». GOP^-^-X/^VRca^ (de 
coding) U I 7U— AtCl?i?*fk (recoding) fStSS 

Sft'ssSo dnmft^T. {'(TjGOP* 

^f) l^:^I#U '^-T./tvKlfx^x— Sf^-jiaSU 1 

[0 0 0 6] «#*aastfiix>3-K«iatcj:y. is 

:J-T^— Sf^Bxva-K-rSi^. '>%<t't>jlftSlc<J:y 

I 7U— /*<!:LTSx>=]- K*n?., IH^lc. 
7t<Dtr7=^:*-7^— SiOPRt/B^U-Attx 7t<Dffit8/\°^ 
;><— Sf^ffli^T. PRl/B^U-AiLTBxyn-K 

^00306696. 6# ("HJSAS^ I - 9 9 - 2 
K S00P5205EP0 0. P7374EP) iCgl 

[0 0 0 7] JEJitfx^j-try hXhU-A^ I 

[0 0 0 8] dCT. smii'yh7.\'<J-L<^\y\y- 
Z^^c«^^U hXH'>l-L.«Hx>=i-K-r%C<!: 

<!:LTt>x Sx>=l-Ki*nfcey h;^hy-/x©GO 
P«Otr*y hSttx TcOtfy l»Xh'J-A©GOP»© 

h;?. h 'j-L.^^-x/'iy Kic^^Lfc«i?x>=]- k 

[0 0 0 9] ^cr\ ffiffiifx^if-y 
/<:yyT(DT-yifya-J!iXf^-j^ya-^^t^z. 
[0 0 10] :^fe^<om^ (omt&TSi^is^i&mmm 
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h^^Lv S2<7)e'y ^-7>^'J-L.^cJ;5T■3i^<^7='^- 
-^fi«ffll7l> xvzi-^Ttt, ( i ) m2©l:fy h 
iJ-/:.<D^-y-y hfcf-y hU-hStf (i i) ^2©^ 

U-h*a^U -Jf-yy he-y hU-H*. (a) V_ 

mxs (b) v_ist/v2(DM<oi^-rn3b^— :^xt*p:^ic 

(a) V_26W^f7□-^^:^«^i|q|©JS^t^ 
St; (b) V_ltV_2t<DS*!«**<fty7'>^r7n-fl« 

^ i; *^lilpI^DJS$t^ot^■rn3b^— ^xttsg^ics-ifL^T 

[0 0 1 1 ] *^^©m20mJ8T»S«#«iS^S6 

•y 7 7'<D i&««a-r m i.(r>iVj^T i&«av_2*«-r 

WU x>u- KSQSlcist^T. ( i ) m2a)bf -y 
h'J-Zx<D'S'-yy hl^y hU-hSt/ (i i) S2<D 
tr-y h ';-ACDI?^^b«^«'JffllLT^-y*y htf-y 
hU-h*S^U -Si-y-y Kt^-y (a) 
v_2Stf (b) v_iSO=v 2(DMcot^-mjb^— i^Xtiias:!^ 

Ig^lHi, (a) V_23B«7'>'4f7P-iC***ai^(7)JS^ 
l^Rtf (b) V_1i:V_2i:(DS««:^$^<^Ur>^f7P- 

[0 0 1 21 *^^(Dm3(DJK«T'^*=l>triL— Si:/" 

[0 0 1 31 *«?att<fcy. e^^Lfc/^^y-^f^iiW 
u 7'>^f7P-3b^*i:*RrBitt!B«B<^«iconTx 

^ffiifrSo !!f*L<l*. V_1StfV_2<D(it*. tf-yhU- 
[0 0 141 ^^^a^^^am^-QTh^'m^VSMm. 



\t. mi (^JEIS7^v''5'yUtfx*tf-y h'J-Z*^«# 
U miODtf y hXh'J-i*lcJ:S7='=l-^r©y^y7 7' 
<Di&*fi*«-r» 1 <D/^y 7 T i&^SV_1*$t?» 1 © 

^is^yaiZ'yV-t> jiQa*nfc#5itr'y h'J-A 
=&ffl8U m 1 <0ffil87^S?4'/Ukf y h U-/*<Dffl8 
/\°^;><— Si^S»?6*HCBfiJfflU -St-y-y htT-y h U- 
h«*U m2a)tf>y ^Xh'J-iklCJ:*T3if<0T'3- 
-^t^mX. XVZl—Jfli, (i) m2(^t:-yh7.h 
y-y htf y hU- hai/ (i i) m2(Dt: 
<y h;^ ^'J-^.<D»^^^b«*|JasLT^^-y•y htr-y h 
U- h^^fiEU V_2Ai«Taft<0/^y7 7'lc33ft*:i— 
7 P -a)«|q]S/Xv L. Stjf/XliV_2(0V_1 6^ 6 ©Mft^^t 
-/^7P-0DffilRl«/T^-r«^. x>=j-^fW. tf-y 
hg-AlcX'S»'y7-i'>-5^ti:'y h^illJDU «?**-n/c 

[0 01 51 *«Ri©m5comfl8-p»«^^«Ba^» 

«v mi <DfflS7='v?'S';Hfx:tlf -y h;^ h 'J-Z^^-'lg^ 
U mKOkf-y h7.h'J-i*lcJ:S7^=l-^f<0/^'y7 7' 

© i&««*s-rm 1 (0 A-y -7 7 i&wsvj ^^«jSB i o 

^^l^r^XT^-yT'.tv I^Sitf-y ^Xh'>'-A«toS■r 
*X7^•y:rt. iftSi-n/h<*3H^y hXhU-lKS:£E« 
U mi<Z)BBIix-:?^;Utf«y hXh'J-L.<Dffira/<^y 
— ?*SS?WlcBfiJfflU 'J'-y-y he«y hU-h^e 

•y 7 3'(Dd5«fi«a-rm2 o/^-y 77 iS©fiv_2**-r 

5m2(DEE«ey KT. h'>»-i**^fiEr«7.5^ yyi:* 
«U XVZl- FSQSlC^5t^T^ ( i ) m2<7)l:f-y 

h'J-^.CD^'-yy ht-y hU-f-Stf (i i) ^20) 
If-y hX h'J-A(©M??^b*{pJ8PLT^'-y'y hify 

h U- h^i^fiEU V_2««T3S<D/^-y 7 7'lCiJlt*:t- 
/ ^7 P -a>ffi|pl«/T^ L, Stf /X»V_2£DV_1 6^ 6 
;i— /<t7P-<0flSlR]«5^-r«l^s X>=l-^ftt, tf-y h 

X h';-^.icx^'-y7-0'5^t:'y h«^iiiinu •R??T*-n 

fc/\'5p<-^'«ffll.^TS2(Dtf'y hXhU-I^S^If^^ 
[0 0 1 61 *%W<Dm6<DmffiT*»S=]>tra— s«:/ 

py^Asai*. jgw^T^— 5'^p•fe•yt^±T'll^7^n 
[0 0 1 71 4^^mci:tni. «??*nfc/t^y-^'« 

»J, Si«*JSJtL^j!j«6, TaSl<D/^-y7 7'lCi>»tS:*— 
y ^7 P-«B5±"r « c <!:*i«T?*«o 
[0 0 181 0 1 iCT^r^Sliv MPEG2^ttlcS^ 
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pj «§A/-<?L>«o x=i-^f2«. ff»sex:*'t:-y 

t/^B^U— A(Dff$S/'?'7P'— ^» (compression paramete 
r) iiSi 2TvT^rJ:3U:. xv^-yeic^fS 

(f 3S:t>-6 U PSI;B7U-/x) ^C•:?l^T. 

[0 0 19] :7U-A^'r:r<Dffl!giJit« K Ps b 

DCT'S"i'r (7'f-/^Kx^i7^-^>) 

M^t? \-*J<77s (Quant i ser matr i x) 
[0 0 2 0] ^m^^y (7-f-;UKXtt7U-A) 

#-rp-fe>yit4ott«jexrtiSo m^yu-^'u^Ao 

d;<s «i«il!BII<Dli«j!aSSIBT'^-oTt,J:<. SlXS 

[002 11 X>=l-^f6l*v MPEG2jSttlCS-ifUN 

^^^^/^:;gt^GOP^RI«<DSt^GOP*iB8•rS<, XV 
3— 5f6». fiU^^ftfcSSS/x"^;^— S' (transcoding 
parameter) ^^fflf'Tv SaSTmfcl^x^T^— Ji^ttli 
U /^y^T-l 0€^Wr«T35<OxP-^f8lCiI©ffiffi 

[0 0 2 2] E 2 iCS^x-rSSl*. MP EG 2SStSU:gc5 

x=l— S'"2«fii7l«. If-y h^h'J-Iwtiv mtf I B 
BPBBPBBPBBll<hl^ofc7U-A<D rgi^sGO 
Pj ^■&A/Tt'>Sc xP— ?'2li. ff$StfT^:^tf';' hT. 
h'J-L.*7=^>>^'>l''^-X/^>KlC#56r*o K PR 
i;B7U-A<Off»/<^^— Sitt. «ai 2T'5^-rJ:-5 

[0 0 2 3] WmHEntc^-T^J^y KtfT^^T^-^tix 

0 U— /*x>P — ^ (intra-frame encoder) 

1 4lC«t$g#nv -<> h^-7U-/*xyp-^f 1 4li. 

Vh57U-I».X>P-^f 1 4tt. ||XVP-K;^tl« 



t:«y h'J-A03!6iJ)ii<)««ff|F-rffiyv I 7U-i*co 

p-b-yy-4 1 icKse^nSo •fi^yp*>>+t4 1 1*. i^ 

tCv X>P-'Sf6lC#§it:x:tx— ?s^s-r5fc«&© 

[0 0 2 4] 5liS*nrc I 7 U-Ali. xP-^ri 61C 

> KeT^:tx— S'*x>P-'Sf6lc«t$g-r*c 
[0 0 2 51 X>P-4f6». MPEG2*gttlcS^'t^ 
T. 7^P-4n 63!)^6CDtfx:tx— Jf^ffliU C<D* 
«:«yiC*5l^Ttt. »«L<«. xP— Jf2tt«iS&*<T.fc 
:ll>GOP<tlll1t<Dgl^GOP«*^-rS, XVP-^f 

lfx;tx— Si«ffi(8U l%K/yT^ 0«S-r«Taft<Dx 
p — sr 8 ic d ©ffiffi If XT)- T^-- ? «^«s&-r %o 

[0 0 2 6] ll1RyfE12lc5^-rxP— 4<'2ti. 
7'=&fii^l. -^-OiS^fi (occupancy) *VBV_1fr«o VB 

v_n*. xp— s«'2ic:*5t^Tv ^-n^MS-r^dticj: 

©t5«*VBV_2fr*. VBV_2tts X>P-^f6tC*>l'» 

[0 0 2 7 J El Ri;02 ic5^-r^B<Dt^-rnic*5t^T 
•(i^:/p-b'yt»-4 0. 4 1 3f)'«trx*x-^'*^<s: 

Ts ffJ6/'?5P<-'S'^S=PJfflLTs xP— 5''2lc#tS&^ 

ti/c:St^GOP*s«lii-r%ii^x vBv_ni, m_iLWi 
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JSUs VBV_2tt, VBV_16^6*m^^:3IESILTt^< (drift 
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ta)«'#>i6n*, «-r. xP— s'"2ic*>nt*ffiDCT 

SJftSt;x>P-^f 6 (tfeJt* D C T^Jft^WAAKJI 

#«£H0) 1 OT'feS, *6>lc. E 2 li:5^-r^Hlcj5l''T 
lis TLtDkf y hXh'>i-A€^it^U lf>yhXh'J-/x 
:&Sx>p-K-r«il<l:li:J:y. mtfv Tttil^U- 
I.T»ofc7L'-A*i«P"7U'-^tc*«. Xti^cDiSe 

C<D<fc-5*fiSMl4. El »c5^rSBJ:yt.ia2ltm 
•rSBtC*>t^TSi:-^-rt\ E3StfE4». VBV.ItV 
BV_2CDiItg|«g^rET*a&«o C©J:-5^illi8t«S'JffliL«c 
l^'t. T3il<7)/<y7 7' 1 OlCjJt^T. 7'>^''7P-X» 

[0 0 2 81 Lt^*SS^DfB!E^c^>t^T^*x 
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c(Dm$i^Pi®t^. 03Rt;E4n:ol^TiJ^wrSo 

VBV_2li. m 1 Rt/EI 2 ics^f TaSO)/ 7 1 0 (D i5 
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i&WSTSSo Buffer_sizeli. T350/^y77'l 0<D 
/<;-y7 7»S»T»«o IB-fiVBV.Threshl. VBV_Thresh2S 
t^VBV.ThreshBtt, IS^lC J: y j^lSi-nSo CtxeOK 
Buffer_size<7>/t— fe>?-y(tLTieS 
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VBV_Thresh2*Buffer_size© 1 5%tt^ 
VBV_Thresh3*Buffer_size<0 1 0%tT^ 

tx*7u<Dffiitf-> hxhij-A<DGOP«^5RU mm 
3so^E4ic5^-r^i*«"JT'tt. mw: i b b p b b p b 
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4f-C":r<D U Px B7U-i*lCB^^<b*nTt^S<, 
[0 0 3 01 CCT% ■|iVBV_drift^Sffi-rS<, VBV.dri 
Hit. i>=i— Jf6t::j:y^^*nSB??^4blf-y 

J:*±-3R©/^y 7 7'0.&#«<!:<DPaoa» (VBV_2-VBV 
_1) T'ftSo VBV_2t5Ri66n?.o VBV_2SmBV_drift 
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shI) Xf* (VBV_drift>VBV_Thresh3) x>=] 

h (stuffing bits) jb^GOPlCiSmj**!. VBV_2*jS'i> 

«#*tlTtNS5E»/<^^— Sf^^TSL^TGOP 
*^^-r%, flyjllfs VBV_2«. TaS©/^'y7 3'1 0(0 
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i;-¥>-n\ $/c, VBV_drifttt. VBV_1<hVBV_2<!:<7)M*^ 
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X'S'y^'O'J^tf y h»> »«L<«s VBV_ 
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[0 0 3 5] T>'!fyn-^vn<D\/B\/fm 
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[0 0 3 6] yy'Stya-ti^^c^^mii^Xfn<D^/B 
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So mtfv T3S<D/^'y77' 1 0©i&«*VBV_2t-r 
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[00381 * /c. (VBV_2<VBV_Thresh2+ 1 f raine_Of f 
set) X» (VBV_drift<^-<:^XVBV_Thresh2) ©IS 
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eshX+lfrarae_Offset) X« (VBV_drift<^-r-^-XVBV_ 
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[0 0 4 3] ^iJs VBV_drift<^-r-^7.VBV_ThreshY 
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[0 0 4 4] ^s^ifmeicTji-tMwm 
hxh'j-AAStJ=t:> i«;^hu-/»B*i«A?DS-n«o 

^'XJ^iSpl^ce^ci^t^T. a^^nfctf-y hXh'J-AA 



s, 

[0 0 4 51 E6JC5^rd:-5tCv ^S"! t 0 * U MtC. tT 

r'jffl^s o6^6lll^*ti«o t 1 ft^ej^T^^-f XR 

Alzm&r^. —15. 5rZ]-^r2 2W. tT-yhXh'J- 
i*Bo=&'^-^/^>KlC«*U X:J^^-<+*-S 1 (7)A:*3 

fig^Bic«!S&-r*o Btsijt 2JitBu»s x:^7-r+*-s i 
i*> A:^«?Aic«sg*nrc«^«ai^fiB?ci6^6ffl* 

ts^Btc«t$s*n/i:«^^ai^4g^c6^6ai:^-r«, x 

-i*A©VBVffl*»^6t:>;' hXh'J-lkBOVBV«I'\ 

(D&LW^^mmO 0306699. 0^ (■^SAS^ I 
-99-19. S00P5130> P/7372) KM 

^.covBvii. if y h'j-i*B(DVB v(c— 

P^SIJ t 3 tf'bmm t 4 <^S»> h X h 'J -Ik B 

-<y^S2t*. A:'D4ffi^C*A:^^?BtciJjyjft^s C 

it. ffifiitf y hX h 'J-/xB o3b^aj**ti«o ^SU t 3 
*^6I^Jt 4*T<DWFaiC*Jl-'Tttx xvu— Si'6». 
*«WcS-if*. E3StfE4*fflt^TK^Lfc 
«fc-5ici!iff U iltncj:y, ^SiJt 4t^*3t^T. VBV 

fig^tlStf y h7.hU-/xVBVffla)7C<Dlfy hXh'J 

[0 0 4 61 Bi7at;08tc5^-rs<*«<j 

^■r:/P';''i^ElT'^*o ccDxy^-f-vvy^SKDA:^ 

^^^A. BlCti. :gl^GOP<DJEffit:•v hX h'J-AT* 
SStf y hXh'J— /xASlft-y hX.h'J-i*B3S«A* 
S-nSo If y hXh';-/:KAl*. x=i— S^2 Uc<*:yffi 

#*n. 'r>h^x>i]-$n 4 1 i^u-i* 

<)^6JS:5ff«t^ y hX h y-Atcf|x>a- K*n*. 
tf y 1-7. hU-i*Bli. xa-^2 2icj:y^^3'n. 
'f>h^x>a-5''l 4 2»cd:t», l7U-i»)b^6^* 
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ti:-> h X h 'J - A B its WfeX'T y ^ S 1 <t: LT/X^ 

tlx cnicj:*;. xy^'Txi-n/c I 7U-A(Dtf-y h 

J:»Jgt>GOPOJE!Hiey hX h U-At LTf?x>a 
[0 0 4 7] xy^-ft>-4 1tt. ii^. -r>h^7U- 
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-ABol*^ T'a-^f2 2icj:y«^*ft. -rvh^^ 
U-Ax>=]-^ri 4 2(cj:y. RiSlT-fentfv '>^< 
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*tl/i:«^^lll^«S-?C I 6^6ai:^"rS, S/c. X^^ 
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tcm^^tiitim'f-c 1 6^6ai^-r*, t^ij-^^'i est? 
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©HHif^u c<3!>»Bla^ciit^T^*, xT^^-fx^nfctf 

ffl-e-fx XI*— gP0*'^ffifflLT^x>=i-K*ti«. 

CtDaBStCtil^Tlix tf y hXh'>l-/*A©VB 
Vfia6^6tf<> hX hy-Z>.BCDVBVffl'\<oa»ti«*iJffll 
T*-n^J:-5lcSx>r]- KW7t?n^o »$L<1*. « 
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1 Title of Invention 

Si pial Processing 

2 clnxms ^ A signal processing system comprising: 

a decoder for decoding a first compressed digital video bitstream whilst 
preserving the compression parameters thereof, the compression parameters including 
a first buffer occupancy value V_l representing the occupancy by the said first 
bitstream of a buffer of the decoder; 

a signal processor for processing the decompressed bitstream; and 
an encoder for compressing the processed bitstream to produce a 
second compressed bitstream having a target bit rate, optionally with reuse of the said 
compression parameters of the first bitstream, the second bitstream having a second 
occupancy value V_2 representing the occupancy of a downstream decoder buffer by 
the said second bitstream; 

^wberein the encoder controls (i) the target bit rate of the second bitstream and 
(ii) the receding of the second bitstream to meet the said target bit rate, 

the target bit rate being varied in dependence on one or both of (a) V_2 and (b) 
the difference between V_l and V_2, and 

the degree of reuse of the said preserved parameters being varied in 
dependence on one or both of (a) the degree to which V_2 tends towards underflow 
and (b) the degree to which V_l differs from V_2 tending towards underflow. 

2. A system according to claim 1. wherein if V_2 is within a 
predeteimined range of underflow of the downstream buffer, then the second bitstream 
is encoded vwthout reuse of the preserved parameters, otherwise the second bitstream 
is encoded vnth reuse of at least some preserved parameters. 

3. A system according to claim 2, wherein if the difference between V_2 
and V_l exceeds a predetermined threshold value tending towards underflow of the 
downstream buffer, then the second bitstream is encoded without reuse of the 
preserved parameters, othcnvise the second bitstream is encoded with reuse of at least 
some preserved parameters. 
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4. A system according to claim 3, wherein the compressed bitstreams 
comprise groups of intra frames and predicted frames, and if V_2 is less than a first 
V_2 threshold value Thl then the target bit rate is reduced by a small amount, and 
preserved transcoding parameters are reused on intra frames and at least some 
predicted frames. 

5. A system according to claim 3 or 4. wherein the compressed bitstreams 
comprise groups of intra frames and predicted frames, and if 1(V2-V1)1 is greater than a 
first (V2-V1) threshold, then the target bit rate is reduced by a smaU amount, and 
preserved transcoding parameters arc reused on intra frames and at least some 
predicted frames. 

6. A system according to claim 4 or 5, wherein the groups of frames 
include I, P and B frames and I and P frames are recoded with reuse of the preserved 
parameters, and B frames are recoded without reusing preserved parameters 

7. A system according to claim 4. 5 or 6. wherein if V_2 is less than a 
second threshold value Th2 , which is less than the said first threshold Thl then the 
target bit rate is reduced by a medium amount, and preserved transcoding parameters 
are reused on intra frames but not on predicted frames. 

8. A system according to claim 4, 5 6 or 7, wherein if 1(V2.V1)| is greater 
than a second (V_2-V_l) threshold but less than a third (V_2-V_l) threshold then the 
target bit rate is reduced by a medium amount, and preserved transcoding parameters 
are revised on intra frames but not on predicted frames. 

9. A system according to claim 4. 5, 6, 7 or 8, wherein if V_2 is less than a 
third threshold value 1b3 . which is less than the said second threshold Th2. then the 
target bit rate is reduced by a large amount, and preserved transcoding pararactcre are 
not reused on any frames. 
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10. A system according to claim 4, 5, 6, 7, 8 or 9. wherein if |(V_2-V_1)| is 
greater than said third (V2-V1) threshold then the target bit rate is reduced by a large 
amount, and preserved transcoding parameters are not reused on any frames. 

11. A system according to any one of claims 1 to 10. wherein stuffing bits 
are added to the bitslream if V_2 is tending towards overflow of the downstream 
buffer and/or V_2 differs from V_l tending towards overflow. 

12. A signal processing system comprising: 

a decoder for decoding a first compressed digital video bitstream whilst 
preserving the compression parameters thereof, the compression parameters including 
a first buffer occupancy value V_l representing the occupancy by the said first 
bitstieam of a buffer of the decoder, 

a signal processor for processing the decompressed bitstream; and 
an encoder for compressing the processed bitstream to produce a 
second compressed bitstream having a target bit rate, optionally with reuse of the said 
compression parameters of the first bitstream, the second bitstream having a second 
occupancy value V_2 representing the occupancy of a downstream decoder buffer by 
the said second bitstream; 

wherein the encoder controls (i) the target bit rate of the second bitstream and 
(ii) the receding of the second bitstream to meet the said target bit rate, and 

if V_2 is tending towards overflow of the downstream buffer and/or V_2 
differs from V_l tending towards overflow of the downstream buffer, the encoder adds 
snjffmg bits to the bitstream and recedes the second bitstream reusing the said 
preserved parameters. 

13. A system according to claim 12, wherein if V_2 is within a threshold 
range of the buffer size or {V_2 -V_l) exceeds a finther threshold level tending 
towards overflow, then stuffing bits are added to the bitstream. 

14. A system according to any preceding claim, wherein the said signal 
processor comprises one or more of: a store for storing the bitstream; and a 
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communications channel for transferring the bitstream from the decoder to the 
encoder. 

15. A system according to any preceding claim, wherein the said signal 
processor comprises an editing apparatus. 

16. A system according to any one of claims 1 to 13. wherein the said 
signal processor comprises an intra-frame encoder to produce an intra frame bitstream. 
an intra frame signal processor and a decoder for decoding the processed intra frame 
bitstream to iM-oduce the said processed decompressed bitstream. 

1 7. A method of processing a signal comprising the steps of: 

decoding a first compressed digital video bitstream whilst preserving the 
compression parameters thereof, the compression parameters including a first buffer 
occupancy value V_l representing the occupancy by the said first bitstream of a buff-ei 
of the decoder; 

processing the decompressed bitstream; and 

compressing the processed bitstream to produce a second compressed 
bitstream having a target bit rate, optionally with reuse of the said compression 
parameters of the first bitstream, the second bitstream having a second occupancy 
value V_2 representing the occupancy of a downstream decoder buffer by the said 
second bitstream; 

wherein the encoding controls (i) the target bit rate of the secorid bitstream and 
(ii) the receding of the second bitstream to meet the sdd target bit rate, 

the target bit rate being varied in dependence on one or both of (a) V_2 and (b) 
the difference betv^reen V_l and V_2. and 

the degree of reuse of the said preserved parameters being varied in 
dependence on one or both of (a) the degree to which V_2 tends towards underflow 
and (b) the degree to which V_l differs from V_2 tending towards underflow. 

1 g. A method of processing a signal comprising the steps of: 
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decoding a first compressed digital video bilstream whilst preserving 
the compression parameters thereof, the compression parameters including a first 
buffer occupancy value V_I representing the occupancy by the said first bitstream of a 

buffer of the decoder, 

processing the decompressed bitstream; and 

compressing the processed bitstream to produce a second compressed 
bitstream having a target bit rate, optionally witii reuse of the said compression 
parameter of the first bitstream, the second bitstream having a second occupancy 
value V_2 representing the occupancy of a doAwnstreara decoder buffer by the said 
second bitstream; 

wherein the encoding controls (i) the target bit rate of the second bitstream and 
(ii) the receding of the second bitstream to meet the said target bit rate, and 

if V_2 is tending towards overflow of the downstream buffer and/or V_2 
differs from V_l tending towards overflow of the downstream buffer, the encoder adds 
stuffing bits to the bitstream and recodes the second bitstream reusing the said 
preserved parameters. 

1 9 A signal processing system substantially as hereinbefore described with 
reference to: Figures 1. 3 and 4 optionally as modified by Figures 5 and 6; or Figures 
2, 3 and 4 optionally as modified by Figures 7 and 8. 

20. A signal processing method substantially as hereinbefore described 
with reference to: Figures 1. 3 and 4 optionally as modified by Figures 5 and 6; or 
Figures 2, 3 and 4 optionally as modified by Figures 7 and 8. 

21. A computer program product arranged to carry out the method of claim 
17, 18 and/or 20 when run on a programmable digital signal processing system. 
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J uetai led Descr Lption of Invention 

The present invention relates to a signal processing system, a method of signal 
processing and a computer program product arranged to implement the method. 
Embodiments of the invention relate to processing compressed video bit streams. 
Prefened embodiments relate to processing video bit streams compressed according to 

the MPEG 2 standard. 

The invention and its background wUl be discussed by way of example with 
reference to MPEG-2 video bitstieams. Hov/ever the invention is not limited to 
MPEG-2. 

MPEG-2 is well known from for example ISO/IEC/13818-2. and wiU not be 
described in detail herein. MPEG-2 compressed video comprises groups of I, P and/or 
B frames known as GOPs. Groups of Pictures. I, P and B frames are well known. An 
I or Intra-encoded frame contains all the information of the frame independcntiy of any 
other frame. A P frame in a GOP ultimately depends on an I frame and may depend 
on other P frames. A B frame of a GOP ultimately depends on an I-frame and may 
depend on P frames in the GOP. A B frame must not depend on another B frame. 

A GOP typically comprises 12 or 15 frames comprising at least one I frame 
and several P and B frames. To correctly decode a GOP requires ail the frames of the 
GOP, because a large part of the video infonnadon required to decode a B frame in the 
GOp'is in a preceding and/or succeeding frame of the GOP. Ukewise a large part of 
die video information required to decode a P frame is in a preceding frame of the GOP. 
More genemlly. a GOP must comprise at least one I frame. It may additionally 
comprise one or more P frames and/or B frames. For example, a GOP may comprise 
only an I frame and a B frame as in the SX system of SONY. 

It is known to edit compressed video or otherwise process it. A known editing 
process is splicing. Splicing analogue signals is relatively straight forward and can be 
done at the boundary between adjacent frames, because each analogue frame contains 
the whole of the video infoiroation of that frame independently of other frames. 
Splicing can be done similarly in the digital domain for both compressed and 
uncompressed video data if all frames contain the whole video information of the 
frame. Thus it has been proposed to splice compressed video by reencoding an original 
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GOP of I and P and/or B frames as all I frames and performing splicing on the I frames 
and then rcencoding the I frames as a new GOP having the same structure as the 
original GOP. Other processing is also conveniently performed on I frames. 
Rcencoding the original OOP as I frames involves decoding the GOP to baseband and 
recoding to 1 frames. Alternatively, it has been proposed to decode a GOP of 
compressed video to digital baseband (i.e. uncompressed digital video), process the 
baseband video, and reencode the processed video as a compressed bitstream without 
the intermediate step of recoding to I frames. 

Decoding and reencoding tends to reduce imagp quality. It is known to 
maintdn image quaUty by storing the compression parameters of compressed video 
before it is decompressed and to reuse those stored parameters, for at least frames 
which have not been changed by the processing, when reencoding the video. For 
example, 1 frames of the original compressed video are reencoded as I frames with the 
same compression parameters as in the original video. Likewise P and B frames of the 
original video may be reencoded as P and B frames with their original compression 
parameters. An example of such processing is disclosed in European Patent 
Application 00306696.6 ( Atty. ref 1-99-21 S0OP5205EP0O. P7374EP). 

It is possible that a compressed video bitstream is decoded to I frames or 
baseband and then reencoded as a compressed bitstream with simple processing which 
does not change the video such as simple transfer and/or storage. 

It has been found that decoding a compressed bitstream to I frames and 
reencoding the bitstream, whether or not the decoded bitstream is processed so as to 
change the video, results in the number of bits per GOP of the reencoded bitstream 
differing from that of the original bitstream even if compression parameters arc reused. 
The same occurs if the compressed bitstream is decoded to baseband and reencoded. 
This can cause the buffer of a downstream decoder to underflow or overflow. 

It is desired to decode and reencode a compressed video bitstream wUlst 
maintaining image quality and avoiding buffer underflow and overflow. 

AccoKiing to a first aspect of the invention, there is provided a signal 

processing system comprising: 

a decoder for decoding a first compressed digital video bitstream whilst 
preserving the compression parameters thereof, the compression parameters including 
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a first buffer occupancy value V_l representing the occupancy by the said first 
bitstream of a buffer of the decoder; 

a signal processor for processing the decompressed bitstream; and 
an encoder for compressing the processed bitstream to produce a 
second compressed bitstream having a target bit rate, optionally with reuse of the said 
compression parameters of the first bitstream, the second bitstream having a second 
occupancy value V_2 representing the occupancy of a downstream decoder buffer by 
the said second bitstream; 

wherein the encoder controls (i) the target bit rate of the second bitstream and 
(ii) the receding of the second bitstream to meet the said target bit rate, 

the target bit rate being varied in dependence on one or both of (a) V_2 and Cb) 
the difference between V_l and V_2, and 

the degree of reuse of the said preserved parameters being varied in 
dependence on one or both of (a) the degree to which V_2 tends towards underflow 
and (b) the degree to which V_l differs firom V_2 tending towards underflow. 

According to a second aspect of the invention, there is provided a method of 
processing a signal comprising the steps of: 

decoding a first compressed digital video bitstream whilst preserving the 
compression parameters thereof, the compression parameters including a first buffer 
occupancy value V_l representing the occupancy by the said first bitstream of a buffer 
of tfie decoder; 

processing the decompressed bitstream; and 

compressing the processed bitstream to produce a second compressed 
bitstream having a target bit rate, optionally with reuse of the said compression 
parameters of die first bitstream, the second bitstream having a second occupancy 
value V_2 representing the occupancy of a downstream decoder buffer by the said 
second bitstream; 

wherein the encoding conu-ols (i) the target bit rate of the second bitstream and 
(ii) the receding of the second bitstream to meet the said target bit rate, 

the target bit rate being varied in dependence on one or both of (a) V_2 and (b) 
the difference between V_l and V_2, and 
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the degree of reuse of the said preserved parameters being varied in 
dependence on one or both of (a) the degree to which V_2 tends towards underflow 
and (b) the degree to which V_l differs from V_2 tending towards underflow 

According to a third aspect of the invenUon, there is provided a computer 
program product comprising instructions which when run on a suitable data processor 
implement the method of said second aspect of the invention. 

Thus the invention avoids underflow whilst preserving image quality by 
reusing preserved parameters and maintaining a high bit rate when the tendency 
towards underflow Is low, and reduces the reuse of the preserved parameters and 
reduces the bit rate as the tendency towards underflow increases. Preferably, the values 
of V_l and V_2 are controUed so that they converge by controlling the bit rate. 

" According to a fourth aspect of the invention, there is provided a signal 

processing system comprising: 

a decoder for decoding a first compressed digital video bitstream whilst 
preserving the compression parameters thereof, the compression parameters including 
a first buffer occupancy value V_l representing the occupancy by the said first 
bitstream of a buffer of the decoder; 

a signal processor for processing the decompressed bitstream; and 
an encoder for compressing the processed bitstream to produce a 
second compressed bitstream having a target bit rate, optionally with reuse of the said 
compression parameters of the first bitstream. the second bitstream having a second 
occupancy value V_2 representing the occupancy of a downstream decoder buffer by 
the said second bitstream; 

wherein the encoder controls (i) the target bit rate of the second bitstream and 
(ii) the receding of the second bitstream to meet the said target bit rate, and 

if V_2 is tending towards overflow of the dovmstnsam buffer and/or V_2 
differs from V_l tending towards overflow of the downstream buffer, the encoder adds 
stuffing bits to die bitstream and recodes the second bitstream reusing the said 
preserved parameters. 

According to a fifth aspect of the invention, there is provided a method of 

processing a signal comprising the steps of: 
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decoding a first compressed digital video bitstream whilst preserving 
the compression parameters thereof, the compression parameters including a first 
buffer occupancy value V_l representing the occupancy by the said first bitstream of a 

buffer of the decoder, 

processing the decompressed bitstream; and 

compressing the processed bitstream to prcxiuce a second compressed 
bitstream having a target bit rate, optionally with reuse of the said compression 
parameters of the first bitstream. the second bitstream having a second occupancy 
value V_2 representing the occupancy of a downstream decoder buffer by the said 
second bitstream; 

wherein the encoding controls (i) the target bit rate of the second bitstream and 
(ii) the receding of the second bitstream to meet the said target bit rate, and 

if V_2 is tending towards overflow of the downstream buffer and/or V_2 
differs from V_l tending tovrards overflow of the downstream buffer, the encoder adds 
stuffing bits to the bitstream and recedes the second bitstream reusing the said 

preserved parameters. 

According to a sixth aspect of the invention, there is provided a computer 
program product comprising instructions which when nm on a suitable data processor 
implement the method of said fifth aspect of the mvention. 

Thus the invention reduces overflow of the downstream buffer whilst 
preserving image quaUty by reusing the preserved parameters and adding stuffing bits. 

In preferred embodiments of the invendon in which the bitstreams are 
compresssed according to the MPEG2 standard. V_l and V_2 are video buffer verifier 
values VBV_1 and VBV_2. 

The iUustrative system of Figure 1 comprises a decoder 2 which receives a 
digital video bitstream compressed according to the MPEG 2 standard. The bitstream 
comprises a "long GOP" of frames, for example IBBPBBPBBPBB. The decoder 2 
decompresses the compressed video to digital baseband. The compression parameters 
of the I. P and B frames are preserved for transfer to an encoder 6 as indicated by line 
12. The parameters include for all frames (i.e. I, P and B): 
Identification of the firame type, 1 P and B; 
Quantiser scale; 
DCT type ( field or frame); and 
Qxiantiscr matrix. 
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The parameters additionally include for predicted frames ( i.e. P and B frames): 
Prediction type ( field or ftame); 
Macroblock mode; and 
Motion vectors. 

The decompressed baseband video is applied to a signal processor .40. Tlie 
processor 40 may be. inter aUa: simply a communications channel for transfcnring the 
decompressed video to the encoder 6; a store for storing the baseband video; an image 
processing system for example an editing system; and/or a video processing studio 
which operates at digital baseband. 

The encoder 6 compresses the video from the processor 40 according to the 
MPEG2 standard producing in this example a long GOP which is preferably the same 
as the long CxOP supplied to the decoder. The encoder uses the preserved transcoding 
parameters to compress the processed video and supplies the compressed video to a 
downstream decoder 8 having a buffer 10. 

The system of Figure 2 comprises a decoder 2 which receives a digiul video 
bitstream compressed according to the MPEG 2 standard. The bitstream comprises a 
"long GOP" of 12 or 15 frames, for example IBBPBBPBBPBB. The decoder 2 
decompresses the compressed video to digital baseband. The compression parameters 
of the I. P and B frames are preserved for transfer to an encoder 6 as indicated by line 
12. The compression parameters arc the same as set out above with reference to Figure 
1. 

The decompressed baseband video is applied to an intrarframe encoder 14 
wUch compresses the baseband video to I frames. The intra-encoder 14 uses the 
preserved parameters of the original I frames to rccode those frames as I frames 
whereever possible within the constraints of the recncoded bitstream. The I frames are 
suppUed to a signal processor 41. The processor 41 may be, inter alia: simply a 
communications channel for transfeiring the decompressed video; a store for storing 
the baseband video; an image processing system for example an editing system; 
and/or a video processing studio vWch operates on intra frames. 
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The processed I frames arts supplied to a decoder 16 which decodes them to 
baseband preserving the compression parameters of the I frames as indicated by line 
1 8 and transfers the baseband video to the encoder 6. 

The encoder 6 compresses the video from the decoder 16 according to the 
MPEG2 standard producing in this example a long GOP which is preferably the same 
as the long GOP supplied to the decoder 2. The encoder uses the preserved transcoding 
parameters to compress the processed video and supplies the compressed video to a 
downstream decoder 8 having a buffer 10. 

The decoder 2 of Figures I and 2 has a buffer which has an occupancy VBV_l. 
VBV_l is known at the decoder 2 by measuring it. The downstream decoder has a 
buffer the occupancy of which is VBV_2. VBV_2 is estimated at the encoder 6. 

In both the systems of Figures 1 and 2. assuming that the processor 40 or 41 
simply transffers the video without changing it in any way, it would be expected that, if 
the compression parameters are reused at the encoder 6 so as to reconstruct at the 
encoder 6 the long GOP input to the decoder 2. then VBV_1 will be the same as 
VBV_2. However in practice it is found that VBV_2 differs from VBV_1 and that 
VBV_1 and VBV_2 tend to drift apart. This is believed to be due to various factors. 
One factor is rounding errors in the inverse DOT transform in the decoder(s) and in the 
DCT transforms in the cncoder(s). Other factors which arise in the system of Figure 2 
are changes in frame type which may arise from the decoding of the original bitstream 
and reeocoding the bitstream; for example a frame which was originally I may be 
recoded as P or vice versa. In such cases the quantisation scales change. Such errors 
are likely to be worse in the system of Figure 2 than in the system of Figure 1. Figures 
3 and 4 illustrate the drift of VBV_1 and VBV_2. The drift may cause the downstream 
buffer 10 to underflow or overflow if it is not controlled. 

In accordance with an embodiment of the invention, the drift is controlled. 
Referring to Figures 3 and 4: VBV_2 is the occupancy of the downstream buffer 10 of 
Figures 1 and 2; VBV_1 is the occupancy of the buffer of the upstream decoder 2; and 
Buffer_size refers to the size of the downstream buffer 10. Thresholds VBV_Threshl, 
VBV Thresh2. and VBV_Thresh3 are set. These thresholds are all percentages of the 
Buffer_size. Examples of the thresholds are: 
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VBVJThrcshl is 20% of Bviffer_size; 
VBV_Thrcsh2 is 15% of Buffer_5ize; and 
VBV_Thresh3 is 10% of Buffer_size. 

Figures 3 and 4 show in the heavy line GOPs of the original compressed 
bitstream input to the upstream decoder 2 and in the light line GOPs of the 
corresponding recoded bitstream produced by the encoder 6. The GOPs are long 
GOPs in the example of Figures 3 and 4 having a sequence of 15 frames 
IBBPBBPBBPBBPBB for example. Each type I, B and P of frame of the original 
bitstream is recoded as the same type I. B and P respectively of frame by the encoder 
6. 

A value VBV_drift is determined. VBV.drift is the difJeience (VBV_2- 
VBV_1) between the occupancy of the downstream buffer 10 by a frame of the 
recoded bitsrcam produced by the encoder 6 and the occupancy of the upstream buffer 
by the corresponding frame of the original bitstream. VBV_2 is also determined. 
VBV_2 and VBV_drift are determined once per OOP on the 1 fitane of the GOP in 
this example. Alternatively, they may be determined on each frame of the GOP or on 
several but not all frames, for example on I and P frames but not B frames. It is 
preferable to determine them at least once per GOP on an I frame, because 1 frames 
have the greatest occupancy of the buffers and may (but not always) produce the 
greatest change in occupancy. In other embodiments of the invention. VBV_2 and 
VBV_drift may be determined every other GOP or at other suitable intervals. 

nverflow and positive VBV drift 

Referring to Figure 3. which illustrates VBV_2 drifting from VBV_1 with a 
tendency towards overflow. VBV_drift and VBV_2 are determined once per GOP on 

the I frame at the start of each GOP.. 

If (VBV_2 > Buffer_size - VBV_Threshl) or (VBV_drift > 
VBV_Thrcsh3). then stuffing bits are added to the GOP following the I frame in the 
encoder 6 to reduce VBV_2. The GOP produced by the encoder reuses all the 
preserved transcoding parameters when there is a tendency to overflow. By way of 
explanation, VBVJ is the occupancy of the downstream buffer JO. The occupancy of 
the downstream buffer is the inverse of the occupancy of the buffer of the encoder. 



(26) 



2002-320228 



Adding bits at the encoder to increase its occupancy results in decrease of the 
occupancy of the downstream buffer. 

The threshold Buffer.size - VBV_Threshl is shown in Figure 3. If VBV_2 
exceeds Aat threshold the downstteam buffer is likely to overflow. 

The comparison of VB V_drifl with VBV_Thresh3 is also shown in Figure 3. If 
VBV_2 drifts too far from VBV_1 then that too indicates that the downstream buffer 
is tending towards overflow. Also, VBV_drift is monitored to ensure that VBV_1 and 
VBV 2 do not diverge too much. The number of stuffing bits added to the GOP is 
chosen so as to reduce VBV_2 towards VBV_1 and to allow VBV_2 to remain greater 
than VBV_1 so as to reduce the likelihood of future underflow. Preferably the stuffing 
bits are added untU VBV_2 = (Buffer.size- VBV_niieshl) or (VBV_1+ 
VBV ThreshS) whichever value of VBV_2 is smaller. 

T Ii^derflow and negative V BV drift 

Referring to Figure 4. which illustrates VBV_2 drifting from VBV_1 with a 
tendetKy towards underflow, the same values VBV.drift and VBV_2. which are 
determined once per GOP on the I frame at the start of each GOP. are used. In addition 
a value (If^ame.Offset) is used. This is preferably a predetermined fixed value 
representing the size of a typical I frame. Alternatively, it may be determined for each 
I frame by measuring the size of the I frame. The 1 frame.offset allows for the bits 
removed from the downstream buffer on decoding the I frame at the start of a GOP. 

To reduce the Ukelihood of underflow and to reduce negative VBV 
drift, the target number of bits per GOP is reduced at the start of each GOP and the 
degree of reuse of the preserved transcoding parameters is reduced as the drift 
increases and as the likelihood of underflow increases. To reduce the likelihood of 
underflov,. the target number of bits for the GOP is reduced. By way of explanation. 
VBVJ is the occupancy of the dowKStrcam buffer 10. The occupancy of the 
downstream buffer is the inverse of the occupancy of the buffer of the encoder. 
Reducing the target number of bits at the encoder results in an increase of the 
occupancy of the downstream buffer. 
In the present example: 

If (VBV_2 < VBV_Threshl+ Iframe.OfTset) or ( VBV_drift < minus 
VBV_ThTesh3) then the target number of bits for the GOP U reduced by a small 
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amount, the preserved transcoding parameters are reused on I and P frames, and B 
frames are receded without reusing preserved parameters. These criteria denote a small 
VBV drift towards underflow. The said small amount is for example the value of 
VBV_drift or a proportion thereof. 

If (VBV_2 < VBV_Thresh2+ Iframe_0flf5ct) or ( VBVdrift < minus 
VBV_Thresh2) then the target number of bits for the GOP is reduced by a medium 
amount, the preserved transcoding parameters are reused on 1 frames, and B and P 
frames are receded without reusing preserved parameters. These criteria denote a 
medium VBV drift towards underflow. The said medium amount is for example the 
value of VBV_drift or a proportion thereof. 

If (VBV_2 < VBV_Thresh3-t- Iframe_Offsct) or ( VBVdrift < minus 
VBV_Threshl) then the target number of bits for the GOP is reduced by a large 
amount, the preserved transcoding parameters are not reused on any frames, and all the 
I, P and B frames are receded without reusing preserved parameters. These criteria 
denote a large VBV drift towards underflow. The said large amount is for example the 
value of VBV_drift or a proportion thereof. 

The amounts by which the target number of bits ( and thus bit rate) is changed 
are chosen to ensure that the rate of change of bit rate is within acceptable bounds. 

The above criteria ail have two conditions CVBV_2 < VBV_ThreshX+ 
Iframe_Ofrsct) and ( VBVdrift < minus VBV_ThreshY). The decision on how much to 
reducedie target number of bits and the degree of reuse of the transcoding parameters 
is preferably decided on the worst case of the two conditions. 

In this way, image quality is preserved as much as possible by reusing the 
transcoding parameters as much as possible. 

It will be noted that ihc condition VBV drift < minus VBV_ThreshY indicates 
that VBVdrift is more negative than VBVJThreshY, which is a negative value itself. 
In teims of magnitude then, |VBVdrift| >|VBV_ThreshY|. 

F-xamnle of F igures 5 and 6. 

Figure 5 shows an iUustrative splicing system embodying the invention. 
Bitstreams A and B which are long GOP compressed bitsUeams are supplied to inputs 
A and B of the system. The bitstream B is decoded to baseband and spliced onto the 
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decoded baseband bitstream A at a splice point Splice by a splicer shown as a switch 
SI to produce a spliced baseband bitstream C which is reencoded by an encoder 6. The 
encoder 6 is controlled by a controller 61 which receives the preserved transcoding 
parameters from the decoded bitstreams. 

Referring to Figure 6, prior to time tO, a bitstream AO is fed from the input of a 
decoder 21 via a delay DA to input A of a switch S2 and thence to the output SO of the 
system. From time tl onwards to the splice time t2, AO is decoded by decoder 21 to 
baseband and fed to input A of a splicer SI. A bitstream BO is also decoded by a 
decoder 22 to baseband and fed to input B of the splicer 81. Up to time t2, the splicer 
SI feeds A to the output C of the splicer. After time t2, the splicer feeds B to the 
output C. The encoder 6 operates in a transition period tl to t3 in which the spUced 
bitstream is fully reencoded without use of, or with partial reuse of, preserved 
transcoding parameters. During this period reencoding is performed so as to provide a 
controlled transition from the VBV value of bitstream A to that of bitstream B. 
Preferably preserved I frame parameters are used to recode frames, which were 
originally I frames, as I frames. The manner in which that may be done is described in 
co^nding European patem application 00306699.0.(attomey reference 1-99-19, 
S99P5130, P/7372) which is incorporated herein by reference. At time t3, the VBV of 
the bitstream matches thai of bitstream B. Recoding of B continues from time t3 to 
time t4. At time t4. sv«tch S2 switches fit)m input C to input B and compressed 
bitstream BO is supplied to the output SO of the system. During the time period t3 to t4, 
the encoder operates as described with reference to Figures 1, 3 and 4 in accordance 
with the invention to reduce any drift of the VBV value of the bitstream produced by 
the encoder 6 from that of the original bitstream BO to ensure that at time t4 the VBV 
values match as closely as possible. 

Kxam ple of Fipures 7 and 8. 

Figure 7 shows an illustrative splicing system embodying the invention. 
Bitstreams A and B which are long GOP compressed bitstreams are supplied to inputs 
A and B of the system. Bitstream A is decoded by a decoder 21 and reencoded by an 
intra encoder 141 to a compressed bitstream consisting of I frames. Bitstream B is 
decoded by a decoder 22 and reencoded by an intra encoder 142 to a compressed 
bitstream consisting of I frames. I frame bitstream B is spliced onto the 1 frame 
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Wtstream A at a splice point SpUce by a splicer 41 shown as a switch S I to produce a 
spliced I frame bitstream C. The I frame bitstream C is rcencodcd as a long GOP 
compressed bitstream by an I frame decoder 16 and an encoder 6. The encoder 6 is 
controlled by a controller 61 which receives the preserved transcoding parameters 
from the decoded bitstreams. 

The splicer 41 is typically in an intra frame studio. The bitstreams AI and Bl 
are preferably stored in stores in the studio to be available for splicing. The spliced 
bitstream CI may be stored in a store in the sttidio. The stores may be tape and/or disc 



stores. 



Referring to Figure 8. from time tO onwards to the splice time t2, AO is 
decoded by decoder 21 and reencoded by an intra frame encoder 141 to I frames, 
reusing .wherever possible, at least the preserved parameters of the I frames of the 
original bitstream AO. and fed to input AI of a splicer SI. A bitstrcam BO is also 
decoded by a decoder 22 and reencoded by an I frame encoder 142 to I frames, 
reusing, wherever possible, at least the preserved parameters of the 1 frames of the 
original bitstream Bo. and fed to input BI of the splicer SI. Up to time t2, the splicer 
SI feeds A to the output CI of the splicer. After time t2. the splicer feeds B to the 
output CI. The decoder 16 and encoder 6 operate in a transition period tl to t3 in 
which the spliced bitstream is fully reencoded without use of. or with partial use of. 
preserved transcoding parameters. During this period leencoding is performed so as to 
provide a controlled transition from the VBV vahie of bitstream A to that of bitstream 
B. Preferably preserved I frame parameters are used to recode frames, which were 
originaUy I frames, as I frames. The manner in which that may be done is described in 
copending European patent application 00306696.6.(attomey reference 1-99-21. 
S99P5131. P7374) which is incorporated herein by reference. At time t3, the VBV of 
the bitstream C matches that of bitstream B. Receding of B continues from time t3 
onwards preferably with full reuse of transcoding parameters. If VBV drift occurs 
during the time period t3 onwards, the encoder 6 operates, as controlled by controller 
61. as described with reference to Figures 2. 3 and 4 in accordance with the invention 
to reduce any dril^ of the VBV value of the bitstream produced by the encoder 6 from 
that of the original bitstrcam BO. 
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It wiU be noted that in the embodiment of Figures 7 and 8, the bitstreams AO 
and BO are decoded and rcencoded as I frames prior to time tl . The present invention 
may be applied in the encoders 141 and 142 prior to time tl whereever (he recncoding 
makes full reuse of coding parameters. 

It wiU be appreciated that the invention may be implemented in a 
programmable digital signal processor controlled by a computer program. Thus a 
computer program product, which implements the techniques described herein when 
run on the processor, is envisaged as an aspect of this invention. 

Whilst the invention has been described in relation to the current MPEG2 
standard, it will be appreciated that it could be applied to other compression systems. 

4 Brief Descriprio.. of Ora^-ings 

Figure 1 is a schematic block diagram of a system for decoding compressed 
video to baseband, processing the decoded video and rcencoding the processed video; 

Figure 2 is a schematic block diagram of a system for decoding compressed 
video and recoding it as I frames, processing the I frames and reencoding the 
processed I frames; 

Figure 3 is a diagram ilhistrating occupancy of a down stream buffer of the 
system of Figure 1. 2. 5 or 7. and illustrating control of overflow in accordance with an 
embodiment of the invention; 

Figure 4 is a diagram illustrating occupancy of a down stream buffer of the 
system of Figure 1. 2 5 or 7, and illustrating control of underflow in accordance with 
an embodiment of the invention; 

Figure 5 is a schematic block diagram of a system for decoding compressed 
video to baseband, editing the decoded video and reencoding the edited video; 

Figure 6 is a timing diagram for explaining the operation of the system of 
Figures; 

Figure 7 is a schematic Mock diagram of a system for decoding compressed 
video and receding it as I frames, editing the I frames and reencoding the edited I 
frames; and 

Figure 8 is a timing diagram for explaining the operation of the system of 
Figure 7. 
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1 Absnract 

A decoder 2 decodes a first compressed digital video bitstream whilst 
preserving the compression parameters thereof the compression parameters including 
a first buffer occupancy value VBV_1 representing the occupancy by the said first 
bitstream of a buffer of the decoder. A signal processor 40 processes the decompressed 
bitstream. An encoder 6 compresses the processed bitstream to produce a second 
compressed bitstream having a target bit rate, optionally with reuse of the said 
compression parameters of the first bitstream, the second bitstream having a second 
occupancy value VBV_2 representing the occupancy of a downstream decoder buffer 
by the said second bitstream. The encoder controls (i) the target bit rate of the second 
bitstream and (ii) the recoding of the second bitstream to meet the said target bit rate, 

the target bit rate being varied in dependence on one or both of (a) VBV_2 and 
(b) the difference between VBV_1 and VBV_2, and 

the degree of reuse of the said preserved parameters being varied in 
dependence on one or both of (a) the degree to which VBV_2 tends towards underflow 
and (b) the degree to which VBV_1 differs from VBV_2 tending towards underflow. 

In addition, stuffing bits are added to the bitstream if VBV_2 is tending 
towards overflow of the downstream buffer and/or VBV_2 differs from VBV_1 
tending towards overflow. 



2 Representative Drawing 
[Figures 1, 3 and 4]. 



PATENT ABSTRACTS OF JAP AIM 



(1 DPublication number : 2002-320228 
(43)Date of publication of application : 31.10.2002 

(51)Int.CI. H04N 7/24 

H04N 5/765 
H04N 5/91 



(21)Application number : 


: 2002- 


(71)Applicant ; 


: SONY UNITED KINGDOM 




045209 




LTD 


(22)Date of filing : 


21.02.2002 


(72)Inventor : 


SAUNDERS NICHOLAS IAN 








PORTER ROBERT STEFAN 



(30)Priority 

Priority 2001 200104296 Priority 21.02.2001 Priority GB 

number : date : country : 



(54) SIGNAL PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To keep image quality and avoid underflow and an 
over flow of a buffer, when a compressed bit stream is decoded or re-encoded in 
editing. 

SOLUTION: The signal processor includes a decoder for decoding a first 
compressed digital video bit stream and storing a compression parameter 
containing a first butter occupied quantity VI of a decoder, a signal processor for 
processing an extension bit stream, and an encoder for reusing the selectively the 
compressed parameter of the first compressed digital bit stream and generating a 
second compressed bit stream having a second buffer occupied quantity V2 of the 
downstream decoder. The target bit rate of the encoder is shifted, on the basis of 
both or one of V2 or on the difference between the VI and V2. The frequency of 
reuse of the stored parameters is shifted, on the basis of a degree of tendency of 
V2 becoming under-flow and a degree of tendency toward underflow while the 
difference of the VI and V2 becomes larger. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the 1st compression digital video bit stream is decoded, and the 1st 
buffer occupation VJ showing the occupation of the buffer of the decoder by the 
1st bit stream is included — this — with the decoder which saves the 
compression parameter of the 1st compression digital video bit stream The 
elongation bit stream by which processing was carried out [ above-mentioned ] 
with the signal processor which processes an elongation bit stream is compressed. 
The compression parameter of the compression digital bit stream of the above 1st 
is reused alternatively. It has the encoder which generates the 2nd compression 
bit stream which has a target bit rate and has the 2nd buffer occupation V_2 
showing the occupation of the buffer of the decoder of the lower stream of a river 
by the 2nd bit stream. The above-mentioned encoder controls the target bit rate 
of the 2nd bit stream of (i) above, and receding of the 2nd bit stream of (ii) above, 
and this target bit rate is attained. The above-mentioned target bit rate is changed 
based on both (a) V_2. (b) V_1, and Vboth [ either or ] of a difference, and the 
degree of the reuse of a compression parameter by which preservation was 
carried out [ above-mentioned ] (a) Signal processor characterized by being 
changed based on both both [ either or ] of a degree which the degree of the 
inclination for V_2 to become an underflow, and the difference of (b) V.I and V_2 
become large, and an underflow produces. 

[Claim 2] It is the signal processor according to claim 1 characterized by encoding 
the 2nd bit stream of the above, without reusing the compression parameter by 
which preservation was carried out [ above-mentioned ], and in other than this for 



the 2nd bit stream of the above reusing a part of compression parameter [ at 
least ] by which preservation was carried out [ above-mentioned ], and encoding it 
when the above V_2 is within the limits of predetermined [ corresponding to the 
underflow of a down-stream buffer ]. 

[Claim 3] It is the signal processor according to claim 2 characterized by encoding 
the 2nd bit stream of the above, without reusing the saved compression parameter, 
and in other than this for the 2nd bit stream of the above reusing a part of 
compression parameter [ at least ] by which preservation was carried out [ above- 
mentioned ], and encoding it when the above V_2 and the difference of V_1 exceed 
the predetermined threshold which makes a down-stream buffer produce an 
underflow. 

[Claim 4] the above-mentioned compression bit stream — intra — the conversion 
parameter by which it consisted of a group of a frame and a prediction frame, the 
above-mentioned target bit rate decreased the number of some when V_2 was 
smaller than the 1 st V^2 threshold Th 1 , and preservation was carried out [ above- 
mentioned ] — intra — the signal processor according to claim 3 characterized by 
being reused to a frame and the prediction frame of at least a part. 
[Claim 5] the above-mentioned compression video stream — intra — the 
conversion parameter by which it consisted of a group of a frame and a prediction 
frame, as for the above-mentioned target bit rate. |V_2-V_1 1 decreased the number 
of some when larger than the 1st threshold (V_2-V_1), and preservation was 
carried out [ above-mentioned ] — intra — the signal processor according to 
claim 3 or 4 characterized by being reused to a frame and the prediction frame of 
at least a part. 

[Claim 6] It is the signal processor according to claim 4 or 5 which the group of 
the above-mentioned frame reuses the parameter with which preservation of I 
frames and the P frames was carried out [ above-mentioned ] including I frames, P 
frames, and B frames, and receding is carried out, and is characterized by carrying 
out receding of the B frames, without reusing the parameter by which preservation 
was carried out [ above-mentioned ]. 

[Claim 7] the conversion parameter by which frequency reduction of the above- 
mentioned target bit rate was carried out in the middle, and preservation was 
carried out [ above-mentioned ] when the above V^2 was smaller than the 2nd 
threshold Th 2 smaller than the threshold Th 1 of the above 1st — intra — a 
signal processor claim 4 characterized by being reused by only the frame and not 
being reused by the prediction frame thru/or given in 6 any 1 terms. 
[Claim 8] | the conversion parameter by which V_2-V_1 1 was larger than the 2nd 
threshold (V_2-V_1). frequency reduction of the above-mentioned target bit rate 
was carried out in the middle when smaller than the 3rd threshold (V_2-V_1). and 
preservation was carried out [ above-mentioned ] — intra — a signal processor 
claim 4 characterized by being reused by only the frame and not being reused by 
the prediction frame thru/or given in 7 any 1 terms. 

[Claim 9] When the above V,2 is smaller than the 3rd threshold Th 3 smaller than 
the threshold Th 2 of the above 2nd, for the conversion parameter by which 



preservation was decreased and carried out [ above-mentioned ]. the above- 
mentioned target bit rate is a signal processor claim 4 characterized by not being 
reused by any frames thru/or given in 8 any 1 terms an extensive number. 
[Claim 10] | For V_2-V.l|. when larger than the 3rd threshold (V.2-V^1) of the 
above, the above-mentioned target bit rate is [ the conversion parameter by which 
preservation was decreased and carried out / above-mentioned ] a signal 
processor claim 4 characterized by not being reused by any frames thru/or given 
in 9 any 1 terms an extensive number. 

[Claim 11] Claim 1 characterized by adding a stuffing bit to the above-mentioned 
bit stream when the above V_2 shows the inclination of the overflow in a down- 
stream buffer and/or the difference from V_1 of V_2 shows the inclination of 
overflow thru/or a signal processor given in 1 0 any 1 terms. 
[Claim 1 2] the 1 st compression digital video bit stream is decoded, and the 1 st 
buffer occupation V_1 showing the occupation of the buffer of the decoder by the 
1 st bit stream is included — this — with the decoder which saves the 
compression parameter of the 1 st compression digital video bit stream The 
elongation bit stream by which processing was carried out [ above-mentioned ] 
with the signal processor which processes an elongation bit stream is compressed. 
The compression parameter of the compression digital bit stream of the above 1 st 
is reused alternatively. It has the encoder which generates the 2nd compression 
bit stream which has a target bit rate and has the 2nd buffer occupation V_2 
showing the occupation of the buffer of the decoder of the lower stream of a river 
by the 2nd bit stream. The above-mentioned encoder controls the target bit rate 
of the 2nd bit stream of (i) above, and receding of the 2nd bit stream of (ii) above, 
and this target bit rate is attained. When the above V_2 shows the inclination of 
the overflow in a down-stream buffer and/or the difference from V_1 of V_2 shows 
the inclination of overflow, the above-mentioned encoder The signal processor 
characterized by carrying out receding of the 2nd bit stream of the above using 
the parameter by which added the stuffing bit to the above-mentioned bit stream, 
and preservation was carried out [ above-mentioned ]. 

[Claim 13] The signal processor according to claim 12 characterized by adding a 
stuffing bit to a bit stream when the above V.2 exceeds the further threshold level 
which shows less than the threshold of buffer size, or (V_2-V1) overflow. 
[Claim 14] The above-mentioned signal processor is a signal processor claim 1 
characterized by having the communication channel which transmits a bit stream 
to an encoder from one or more record media which record a bit stream, and the 
above-mentioned decoder thru/or given in 1 3 any 1 terms. 
[Claim 15] The above-mentioned signal processor is a signal processor claim 1 
characterized by having edit equipment thru/or given in 14 any 1 terms. 
[Claim 1 6] the above-mentioned signal processor — intra — the intra which 
generates the bit stream of a frame — a frame encoder and intra — the intra 
processed with the frame signal processor — a signal processor claim 1 
characterized by having the decoder which decodes the bit stream of a frame and 
generates the elongation bit stream by which processing was carried out [ above- 



mentioned ] thru/or given in 13 any 1 terms. 

[Claim 17] the 1st compression digital video bit stream is decoded, and the 1st 
buffer occupation VJ showing the occupation of the buffer of the decoder by the 
1st bit stream is included — this — with the step which saves the compression 
parameter of the 1 st compression digital video bit stream The step which 
processes an elongation bit stream, and the elongation bit stream by which 
processing was carried out [ above-mentioned ] are compressed. The compression 
parameter of the compression digital bit stream of the above 1 st is reused 
alternatively. It has the step which generates the 2nd compression bit stream 
which has a target bit rate and has the 2nd buffer occupation V_2 showing the 
occupation of the buffer of the decoder of the lower stream of a river by the 2nd 
bit stream. In encoding processing, control the target bit rate of the 2nd bit stream 
of (i) above, and receding of the 2nd bit stream of (ii) above, and this target bit 
rate is attained. The above-mentioned target bit rate is changed based on both (a) 
V_2. (b) V_l , and Vboth [ either or ] of a difference, and the degree of the reuse of 
a parameter by which preservation was carried out [ above-mentioned ] (a) The 
signal-processing approach characterized by being changed based on both both 
[ either or ] of a degree which the degree of the inclination for V_2 to become an 
underflow, and the difference of (b) V_1 and V_2 become large, and an underflow 
produces. 

[Claim 1 8] the 1 st compression digital video bit stream is decoded, and the 1 st 
buffer occupation V_l showing the occupation of the buffer of the decoder by the 
1st bit stream is included — this — with the step which saves the compression 
parameter of the 1st compression digital video bit stream The step which 
processes an elongation bit stream, and the elongation bit stream by which 
processing was carried out [ above-mentioned ] are compressed. The compression 
parameter of the compression digital bit stream of the above 1st is reused 
alternatively. It has the step which generates the 2nd compression bit stream 
which has a target bit rate and has the 2nd buffer occupation V^2 showing the 
occupation of the buffer of the decoder of the lower stream of a river by the 2nd 
bit stream. In encoding processing, control the target bit rate of the 2nd bit stream 
of (i) above, and receding of the 2nd bit stream of (ii) above, and this target bit 
rate is attained. When the above V_2 shows the inclination of the overflow in a 
down-stream buffer and/or the difference from V_l of V_2 shows the inclination of 
overflow, the above-mentioned encoder The signal-processing approach 
characterized by carrying out receding of the 2nd bit stream of the above using 
the parameter by which added the stuffing bit to the above-mentioned bit stream, 
and preservation was carried out [ above-mentioned ]. 

[Claim 19] The signal processor which explained using drawing 1 , drawing 3 , and 
drawing 4 . explained using drawing 2 , drawing 3 , and drawing 4 using drawing 5 
and drawing 6 or it was changed into arbitration, and was changed into arbitration 
using drawing 7 and drawing 8 . 

[Claim 20] The signal-processing approach which explained using drawing 1 , 
drawing 3 . and drawing 4 , explained using drawing 2 , drawing 3 , and drawing 4 



using drawing 5 and drawing 6 or it was changed into arbitration, and was changed 
into arbitration using drawing 7 and drawing 8 . 

[Claim 21] The computer program product which is performed in a programmable 
signal processor and realizes the signal-processing approach of a publication to 
claims 1 7 and 1 8 and/or 20. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] This invention relates to a signal processor, the signal-processing approach, 
and the computer program product that realizes this signal-processing approach. 
The gestalt of operation of this invention is related with processing of a 
compression video bit stream. The gestalt of desirable operation of this invention 
is related with processing of the video bit stream compressed based on MPEG 2 
specification. 

[0002] In this invention and its background, although an MPEG 2 video bit stream 
is explained to an example, this invention is not limited to processing of an MPEG 
2 video bit stream. 

[0003] For example, by International Organization for Standardization (International 
Standardization Organization.ISO) / Kokusai Electric technical committee 
(International ElectrotechnicalCommission:IEC) / 13818-2 grade, MPEG 2 is 
common knowledge and is not explained to a detail here. MPEG 2 compression 
video consists of groups of I frames. P frames, and/or B frames known as the 
GRU PUOBU picture (Groups of Pictures), i.e., GOP. About I frames, P frames, and 
B frames, it is common knowledge. I frames, i.e.. intra. — an encoding frame 
becomes independent of any of other frames, and includes the information on the 
whole frame. Although P in GOP are finally dependent on I frames, they may be 
dependent on other P frames. Although B In GOP are finally dependent on I frames, 
they may be dependent on P in GOP. It cannot be depended for B frames on other 
B frames. 

[0004] GOP usually consists of 12 pieces or 15 frames which consist of at least 
one frames [ I ], two or more P frames, and two or more B frames. Since it is 
contained in the frame preceded and/or followed in GOP, in order to decode GOP 
correctly, all the frames in GOP are required for the great portion of video 
information required in order to decode B frames. The great portion of video 
information required similarly, in order to decode P frames is included in the frame 
preceded in GOP. Therefore. GOP needs to contain at least one frames [ I ]. 
Furthermore, GOP can have one or more frames [ P ] and/ or B frames. GOP may 
consist of only one frames [ I ] and one frames [ B ] like SX equipment of for 
example, Sony Corp. 

[0005] The technique of performing edit and other processings is known to the 
compression video data. There is splicing processing (splicing) as well-known edit 



processing. Since each frame of an analog signal has been independent of other 
frames and includes the whole video information on the frame, splicing processing 
of an analog signal is comparatively simple, and can be performed on an adjoining 
inter-frame boundary. If all frames include the whole video information on each 
frame, same splicing processing can be performed in a digital field also with the 
video data which is not compressed about the compressed video data, either. 
Then, in order to perform splicing processing to a compression video data, re- 
encoding (reencoding) of all the GOP(s) of the origin which consists of I. P, and/or 
B frames is carried out to I frames, splicing processing is performed to these I 
frames, and the technique further re-encoded to new GOP which has such 
structures as the original GOP where I frames is the same is proposed. To I 
frames, other processings do not interfere and can be performed. In order to re- 
encode all the original GOP(s) to I frames, it is necessary to decode GOP to 
baseband (decoding) and to carry out receding (receding) to I frames. It replaces 
with this. GOP of a compression video data is decoded to digital baseband (namely, 
incompressible video data), a baseband video data is processed, the middle step of 
receding of I frames is skipped, and the technique of making this processed video 
data a compression bit stream, and re-encoding it is also proposed. 
[0006] Image quality tends to deteriorate by decode processing and re-encoding 
processing. Then, in case the compression parameter of a compression video data 
is saved and a video data is re-encoded before elongating a video data, to the 
frame which is net changed by processing at least, the technique of maintaining 
image quality is known by reusing this saved parameter. For example, I frames of 
the original compression video data are re-encoded as I frames with the same 
compression parameter as the original video data. Similarly, P of the original video 
data and B frames can be re-encoded as P and B frames using the original 
compression parameter. The example of such processing is indicated by the 
Europe patent application 00306696.Ne. (the surrogate number 1-99-21, 
S00P5205EP [00 ], P7374EP) 6. 

[0007] After decoding a compression video bit stream to I frames or baseband, 
transmission, record, etc. can also re-encode them, being able to use the decoded 
data as a compression bit stream, while performing simple processing which dees 
not change a video data. 

[0008] Even if it was not concerned with whether the bit stream decoded by 
decoding a compression bit stream to I frames, and re-encoding a bit stream here 
changes video information but reused the compression parameter, it was found out 
that the number of bits for every GOP of the re-encoded bit stream and the 
number of bits for every GOP of the original bit stream change. Moreover, also 
when re-encoding after decoding a compression bit stream to baseband, the same 
phenomenon arises. Thereby, an underflow or overflow may take place in the 
buffer of a down-stream decoder. 

[0009] Then, decode and in case it re-encodes, while maintaining image quality for 
a compression video bit stream, to avoid the underflow of a buffer and overflew is 
desired. 



[0010] The signal processor which is the 1st gestalt of this invention decodes the 
1 St compression digital video bit stream. The decoder which saves the 
compression parameter of the 1st compression digital video bit stream containing 
the 1 st buffer occupation V_1 showing the occupation of the buffer of the decoder 
by the 1st bit stream, The elongation bit stream processed with the signal 
processor which processes an elongation bit stream is compressed. The 
compression parameter of the 1st compression digital bit stream is reused 
alternatively. It has the encoder which generates the 2nd compression bit stream 
which has a target bit rate and has the 2nd buffer occupation V_2 showing the 
occupation of the buffer of the decoder of the lower stream of a river by the 2nd 
bit stream. An encoder controls the target bit rate of the (i) 2nd bit stream, and 
receding of the 2nd bit stream of (ii), and a target bit rate is attained. A target bit 
rate is changed based on both (a) V_2. (b) V_1 , and Vboth [ either or ] of a 
difference, and the degree of reuse of the saved parameter (a) The degree of the 
inclination for V_2 to become an underflow, and the difference of (b) V_1 and V_2 
become large, and it is changed based on both both [ either or ] of a degree which 
an underflow produces. 

[001 1] The signal-processing approach which is the 2nd gestalt of this invention 
decodes the 1 st compression digital video bit stream. The step which saves the 
compression parameter of the 1 st compression digital video bit stream containing 
the 1st buffer occupation VJ showing the occupation of the buffer of the decoder 
by the 1 st bit stream, The step which processes an elongation bit stream, and the 
processed elongation bit stream are compressed. The compression parameter of 
the 1st compression digital bit stream is reused alternatively. It has the step which 
generates the 2nd compression bit stream which has a target bit rate and has the 
2nd buffer occupation V,2 showing the occupation of the buffer of the decoder of 
the lower stream of a river by the 2nd bit stream. In encoding processing, control 
the target bit rate of the (i) 2nd bit stream, and receding of the 2nd bit stream of 
(ii). and a target bit rate is attained. A target bit rate is changed based on both (a) 
V_2, (b) V_1 , and Vboth [ either or ] of a difference, and the degree of reuse of the 
saved parameter (a) The degree of the inclination for V_2 to become an underflow, 
and the difference of (b) V_1 and V^2 become large, and it is changed based on 
both both [ either or ] of a degree which an underflow produces. 
[0012] The computer program product which is the 3rd gestalt of this invention is 
performed on a suitable data processor, and realizes the above-mentioned signal- 
processing approach. 

[0013] When possibility that an underflow will arise is low, maintaining image quality 
by reusing the saved parameter by this invention, a bit rate is maintained highly, 
and the degree and bit rate of reuse of a parameter which were saved are reduced 
as possibility that an underflow will arise becomes high. Preferably, by carrying out 
bit rate control, the value of V_1 and V_2 is controlled so that it is completed by 
these values. 

[0014] The signal processor which is the 4th gestalt of this invention decodes the 
1 st compression digital video bit stream. The decoder which saves the 



compression parameter of the 1st compression digital video bit stream containing 
the 1 st buffer occupation V_1 showing the occupation of the buffer of the decoder 
by the 1 st bit stream, The elongation bit stream processed with the signal 
processor which processes an elongation bit stream is compressed. The 
compression parameter of the 1 st compression digital bit stream is reused 
alternatively. It has the encoder which generates the 2nd compression bit stream 
which has a target bit rate and has the 2nd buffer occupation V_2 showing the 
occupation of the buffer of the decoder of the lower stream of a river by the 2nd 
bit stream. An encoder controls the target bit rate of the (i) 2nd bit stream, and 
receding of the 2nd bit stream of (ii), and a target bit rate is attained. When V_2 
shows the inclination of the overflow in a down-stream buffer and/or the 
difference from V_1 of V^2 shows the inclination of overflow, an encoder Receding 
of the 2nd bit stream is carried out using the parameter which added the stuffing 
bit to the bit stream and was saved. 

[001 5] The signal-processing approach which is the 5th gestalt of this invention 
decodes the 1st compression digital video bit stream. The step which saves the 
compression parameter of the 1st compression digital video bit stream containing 
the 1 st buffer occupation V_1 showing the occupation of the buffer of the decoder 
by the 1 st bit stream, The step which processes an elongation bit stream, and the 
processed elongation bit stream are compressed. The compression parameter of 
the 1st compression digital bit stream is reused alternatively. It has the step which 
generates the 2nd compression bit stream which has a target bit rate and has the 
2nd buffer occupation V_2 showing the occupation of the buffer of the decoder of 
the lower stream of a river by the 2nd bit stream. In encoding processing, control 
the target bit rate of the (i) 2nd bit stream, and receding of the 2nd bit stream of 
(ii), and a target bit rate is attained. When V_2 shows the inclination of the 
overflow in a down-stream buffer and/or the difference from V_1 of V_2 shows the 
inclination of overflow, an encoder It is characterized by carrying out recoding of 
the 2nd bit stream using the parameter which added the stuffing bit to the bit 
stream and was saved. 

[0016] The computer program product which is the 6th gestalt of this invention is 
performed on a suitable data processor, and realizes the signal-processing 
approach which is the 5th gestalt of this invention. 

[0017] According to this invention, the overflow in a down-stream buffer can be 
prevented, maintaining image quality by reusing the saved parameter and adding a 
stuffing bit. 

[0018] The equipment shown in drawing 1 is equipped with the decoder 2 to which 
the digital bit stream compressed based on MPEG 2 specification is supplied. The 
bit stream contains "long GOP" of a frame called IBBPBBPBBPBB etc. A decoder 
2 elongates a compression video bit stream to digital baseband. I. P, and the 
compression parameter (compression parameter) of B frames are saved in order 
to transmit to an encoder 6. as a line 1 2 shows. These compression parameters 
include the following information about all frames (namely, I, P, and B frames). 
[0019] The frame type identification information I and P, a B quantization scale 



DOT type (the field or frame) 
Quantization matrix (Quantiser matrix) 

Furthermore, the compression parameter includes the following information about 
the prediction frame (namely, P and B frames). 
[0020] Prediction type (the field or frame) 

The baseband video bit stream by which macro block mode motion vector 
elongation was carried out is supplied to a signal processor 40. You may be a mere 
communication channel for transmitting an elongation video data to an encoder 6, 
and especially the signal processor 40 may be preservation equipment for saving a 
baseband video data, and may be image processing systems, such as edit 
equipment, and/or may be video-processing studio which processes digital 
baseband signaling. 

[0021] Based on MPEG 2 specification, an encoder 6 compresses the video data 
from a signal processor 40, and generates preferably long GOP supplied to the 
decoder 2, and same long GOP in this example. An encoder 6 compresses the 
processed video data using the saved conversion parameter (transcoding 
parameter), and supplies this compression video data to the down-stream decoder 
8 which has a buffer 10. 

[0022] The equipment shown in drawing 2 is equipped with the decoder 2 to which 
the digital bit stream compressed based on MPEG 2 specification is supplied. The 
bit stream contains "long GOP" of a frame called IBBPBBPBBPBB etc. A decoder 
2 elongates a compression video bit stream to digital baseband. 1, P, and the 
compression parameter of B frames are saved in order to transmit to an encoder 
6, as a line 1 2 shows. These compression parameters are the same as the 
parameter explained using drawing 1 . 

[0023] the elongated baseband video data — intra — the frame encoder (intra- 
frame encoder) 14 is supplied — having — intra — the frame encoder 14 
compresses a baseband video data into I frames, intra — as long as constraint of 
the bit stream re-encoded allows, using the saved original compression parameter 
of I frames, the frame encoder 14 makes each frame I frames, and carries out 
receding. These I frames are supplied to a signal processor 41. the preservation 
equipment for especially the signal processor 41 being a mere communication 
channel for transmitting an elongation video data to an encoder 6, and saving a 
baseband video data — you may be — image processing systems, such as edit 
equipment. — you may be — and/or. intra — you may be the video-processing 
studio which processes frame information. 

[0024] I processed frames are supplied to a decoder 1 6, and as a line 1 8 shows, a 
decoder 16 saves the compression parameter of I frames, and supplies a baseband 
video data to an encoder 6, while it decodes I these-processed frames to 
baseband. 

[0025] Based on MPEG 2 specification, an encoder 6 compresses the video data 
from a decoder 16. and generates preferably long GOP supplied to the decoder 2, 
and same long GOP in this example. An encoder 6 compresses the processed 
video data using the saved conversion parameter, and supplies this compression 



video data to the down-stream decoder 8 which has a buffer 1 0. 
[0026] The decoder 2 shown in drawing 1 and drawing 2 is equipped with a buffer, 
and sets the occupation (occupancy) to VBV.1 . VBV^I is understood by measuring 
it in a decoder 2. The down-stream decoder 8 is equipped with a buffer, and sets 
the occupation to VBV_2. VBV^2 are presumed in an encoder 6. 
[0027] Also in any of the equipment shown in drawing 1 and drawing 2 , if it 
assumes that it transmits without signal processors 40 and 41 changing a video 
data at all, in an encoder 6, a compression parameter is reused, and when 
reconstructing long GOP supplied to the decoder 2, VBV_1 will become the same 
as VBV_2. However, in fact. VBV^2 differed from VBV^I and what (drift apart) 
VBV_2 deviate from VBV_1 gradually was found out. Various things can be 
considered as this factor. First the rounding error at the time of the reverse DOT 
conversion in a decoder 2 and the DOT conversion in an encoder 6 is one of the 
factors. Furthermore, in the equipment shown in drawing 2 . by decoding the 
original bit stream and re-encoding a bit stream, the frame which were turns into 
P frames, or. for origin, it is also one of the factors that frame types, such as the 
reverse, will be changed. In such a case, a quantization scale changes. In the 
equipment shown in drawing 2 , it is easy to produce such an error rather than the 
equipment shown in drawing 1 . Drawing 3 and drawing 4 are drawings showing 
deviation of VBV_1 and VBV_2. If such deviation is not controlled, an underflow or 
overflow may arise in the down-stream buffer 1 0. 

[0028] This deviation is controlled in the gestalt of desirable operation of this 
invention. Drawing 3 and drawing 4 are explained. VBV^2 are the occupation of the 
buffer 1 0 of the lower stream of a river shown in drawing 1 and drawing 2 . VBV_1 
is the occupation of the buffer of the upstream decoder 2. Buffer_size is the buffer 
capacity of the down-stream buffer 10. Threshold VBV.Threshl. VBV_Thresh2, 
and VBV_Thresh3 are determined by setup. All of these thresholds are set up as a 
percentage of Buffer.size. The example of a threshold is shown below. 
[0029] The thick wire which shows VBV_Thresh3 which makes VBV_Thresh2 which 
makes VBV.Threshl 20% of Buffer.size 15% of Buffer.size to drawing 3 and 
drawing 4 which are made into 10% of Buffer.size shows GOP of the compression 
bit stream of the origin supplied to the upstream decoder 2, and a thin line shows 
GOP of the corresponding receding bit stream generated by the encoder 6. These 
GOP(s) are long GOP(s) which have the sequence of 15 frames of 
IBBPBBPBBPBBPBB. for example by the example shown in drawing 3 and drawing 
4 . Receding of each I [ in the original bit stream ], B, and the P frames is carried 
out to I respectively same type, P. and B frames by the encoder 6. 
[0030] Here, value VBV.drift is computed. VBV.drift is the difference between the 
occupation of the buffer 10 of the lower stream of a river by the frame of the 
receding bit stream generated by the encoder 6. and the occupation of the buffer 
of the upstream by the corresponding frame in the original bit stream (VBV.2- 
VBV.1). VBV.2 are calculated. VBV.2 and VBV.drift are calculated by a unit of 1 
time for every GOP in I in GOP in this example. It may replace with this and these 
values may be calculated in each frame of GOP, for example, except for B frames, 



although I frames, P etc. frames, etc. are not all frames, you may ask for them in 
two or more frames. Its occupation of a buffer (that may not necessarily be right) 
is the largest, and since I frames is what brings the biggest effect to change of an 
occupation, in at least I frames, it is desirable to calculate these values for every 
GOP. In addition, in other examples, VBV_2 and VBV.drift may be calculated for 
every GOP in every other one, and may be calculated at other suitable spacing. 
[0031] Overflow and forward VBV deviation drawing 3 show the deviation from 
VBV_1 of VBV.2 which have the inclination of overflow, and deviation of VBV_1 
and VBV_2 is called for once for every GOP in I at the time of each initiation of 
GOP. 

[0032] here ~ or (VBV_2>Buffer_size-VBV^Thresh1) (VBV_drift>VBV_Thresh3) a 
case — an encoder 6 — setting — I frames — a stuffing bit (stuffing bits) is 
behind added to GOP, and VBV_2 are decreased. When there is an inclination of 
overflow, an encoder 6 generates GOP using all the conversion parameters saved. 
For example, VBV_2 are the occupation of the down-stream buffer 1 0. The 
occupation of the down-stream buffer 1 0 is in inverse proportion to the 
occupation of the buffer of an encoder 6. In an encoder 6, if a bit is added and an 
occupation is made to increase, the occupation in the down-stream buffer 10 will 
decrease. 

[0033] Threshold Buffer.size-VBV.Threshl is shown in drawing 3 . If VBV_2 
exceed a threshold, it will be easy to overflow a down-stream buffer. 
[0034] Furthermore, the comparison of VBV.drift and VBV_Thresh3 is also shown 
in drawing 3 . Also when VBV.drift is greatly separated from VBV_1. it is easy to 
produce overflow in a down-stream buffer. Moreover, VBV.drift is supervised so 
that the difference of VBV.I and VBV_2 may not become large. In order to reduce 
possibility that an underflow will occur in the future so that VBV_2 may decrease 
and VBV_1 may be approached and, the number of the stuffing bits added to GOP 
is chosen so that it may become a bigger value than VBV.I. a stuffing bit — 
desirable — the value of VBV.2 — more — the method of small ** — it is — 
VBV.2 ~ or (Buffer.size-VBV.ThreshI) (VBV.I +VBV_Thresh3) is added until it 
becomes equal any they are. 

[0035] An underflow and negative VBV deviation drawing 4 show the deviation 
from VBV_1 of VBV_2 which have the inclination of an underflow, and deviation of 
VBV.I and VBV_2 is called for once for every GOP in I at the time of each 
initiation of GOP like an above-mentioned example. Furthermore, value 
Iframe.Offset is also used here. This value is good also as a fixed value showing 
the typical size of I frames defined beforehand. This value may be determined 
every I frames by measuring the size of I frames by replacing with this. By 
Iframe.Offset, in case I frames is decoded at the time of initiation of GOP. a bit 
can be removed from a down-stream buffer. 

[0036] in order to reduce possibility that an underflow will arise, and negative VBV 
deviation — every — the rate of use of the conversion parameter saved is 
reduced so that possibility that will decrease the target number of bits for every 
GOP at the time of initiation of GOP. and deviation will become large, and an 



underflow will arise may become high. That is, in order to reduce possibility that an 
underflow will arise, the target number of bits for every GOP is decreased. For 
example, the occupation of the down-stream buffer 1 0 is set to VBV_2. The 
occupation of the down-stream buffer 10 is in inverse proportion to the 
occupation of the buffer of an encoder 6. In an encoder 6, if the target number of 
bits is decreased, the occupation in the down-stream buffer 10 will increase. 
[0037] this example ~ setting — or (VBV_2<VBV_Thresh1+Iframe_0ffset) 
(VBV_drift< minus VBV_Thresh3) a case — GOP — the target number of bits is 
number[ of some ]-decreased, the conversion parameter saved about I and P 
frames is reused, and receding of the B frames is carried out, without carrying out 
the reuse of the conversion parameter saved. These criteria show the small VBV 
deviation which can cause an underflow. With the number of some mentioned 
above, it considers as the value of VBV.drift. or the value in direct proportion to 
this value. 

[0038] moreover — or (VBV.2<VBV.Thresh2+Iframe.Offset) (VBV_drift< minus 
VBV^Thresh2) a case — GOP — frequency reduction of the target number of bits 
is carried out in the middle, the conversion parameter saved about I frames is 
reused, and receding of B and the P frames is carried out, without carrying out the 
reuse of the conversion parameter saved. These criteria show VBV deviation of 
whenever [ leading to an underflow / middle ]. With frequency, the value of 
VBV.drift or the value in direct proportion to this value takes the middle in which 
it mentioned above. 

[0039] moreover ~ or (VBV_2<VBV_Thresh3+Iframe_Offset) (VBV_drift< minus 
VBV^Threshl) a case — GOP — it decreases an extensive number and the target 
number of bits is not used for the conversion parameter saved at all, but receding 
of all of I. P, and the B frames is carried out, without carrying out the reuse of the 
conversion parameter saved. These criteria show the large VBV deviation leading 
to an underflow. With the extensive number mentioned above, it considers as the 
value of VBV.drift. or the value in direct proportion to this value. 
[0040] The amount to which the target number of bits (therefore, bit rate) is 
changed is chosen so that it may fall within the range which can permit the 
variation of a bit rate certainly. 

[0041] (VBV_2<VBV_ThreshX+Iframe_Offset). and above-mentioned criteria have 
two conditions. [ or (VBV_drift< minus VBV_ThreshY) ] Based on the way that it is 
bad among these two conditions (big VBV deviation is shown), it determines 
preferably whether the target number of bits is decreased however and how many 
conversion parameters are reused. 

[0042] Thereby, a conversion parameter can be reused as much as possible, and 
image quality can be maintained as much as possible. 

[0043] In addition, it is shown that VBV_drift< minus VBV_ThreshY has a negative 
bigger value than VBV.ThreshY whose VBV.drift is a negative value. It will be 
|VBV.drift|>|VBV_ThreshY| if it expresses as an absolute value. 
[0044] Example drawing 5 shown in drawing 5 and drawing 6 is drawing showing the 
configuration of the splicing equipment which applied this invention. The bit stream 



A which is a long compression bit stream of GOP, and a bit stream B are inputted 
into the input terminals A and B of this splicing equipment. A bit stream B is 
decoded by baseband, a splice is carried out to the bit stream A decoded in the 
splice point Splice by the splicer shown as a change-over switch SI, thereby, the 
baseband bit stream C by which the splice was carried out is generated, and an 
encoder 6 re-encodes this baseband bit stream C. An encoder 6 is controlled by 
the controller 61. The conversion parameter saved from the decoded bit stream 
for the controller 61 is supplied. 

[0045] As shown in drawing 6 , from the input terminal side of a decoder 21, 
through the delay machine DA, a bit stream AO is supplied to the input terminal A 
of a change-over switch S2, and, thereby, is outputted from the output terminal 

50 of this splicing equipment before time of day tO. The period before the splice 
time of day t2 and a decoder 21 decode a bit stream AO from time of day t1 to 
baseband, and the input terminal A of a splicer S1 is supplied. On the other hand, a 
decoder 22 decodes a bit stream BO to baseband, and supplies it to the input 
terminal B of a splicer SI. Before time of day t2, the signal with which the splicer 

51 was supplied to the input terminal A is outputted from an output terminal 0. 
Moreover, a splicer SI outputs the signal supplied to the input terminal B from an 
output terminal C after time of day t2. The conversion parameter which is having 
the bit stream by which the splice was carried out saved from time of day t1 to 
the time of day t3 which is a transition period is not used for an encoder 6. or it 
re-encodes it only using a part. In this period, re-encoding is performed so that 
the transition to the VBV value of a bit stream B of a bit stream A from a VBV 
value may be controlled. Preferably, it carries out receding using the I frame 
parameter saved, using as I frames the frame which were from the first. The 
technique of this receding shall be indicated by the Europe patent application 
00306699.No. (the surrogate number 1-99-19, S00P5130, P/7372) 0 under 
continuation to coincidence, and this application shall be included in this 
application by reference. In time of day t3, VBV of a bit stream C is in agreement 
with VBV of a bit stream B. Receding of a bit stream B is continued between time 
of day t3 and time of day t4. In time of day t4, a change-over switch S2 switches 
an input terminal C to an input terminal B. and, thereby, the compression bit 
stream BO is outputted from the output terminal SO of this splicing equipment. In 
the period from time of day t3 to time of day t4, it operates, as the encoder 6 was 
explained using drawing 1 , drawing 3 , and drawing 4 based on this invention, and 
thereby, the deviation from the original bit stream BO of the bit stream VBV value 
generated by the encoder 6 is reduced so that a VBV value may approximate as 
much as possible in time of day t4. 

[0046] Example drawing 7 shown in drawing 7 and drawing 8 is the block diagram 
showing the configuration of the splicing equipment which applied this invention. 
The bit stream A which is a long compression bit stream of GOP, and a bit stream 
B are inputted into the input terminals A and B of this splicing equipment, a bit 
stream A is decoded by the decoder 21 — having — intra — it is re-encoded with 
an encoder 141 by the compression bit stream which consists of I frames, a bit 



stream B is decoded by the decoder 22 — having — intra — it is re-encoded with 
an encoder 142 by the compression bit stream which consists of I frames. In the 
splice point Splice, the splice of the bit stream B of I frames is carried out to the 
bit stream A of I frames by the splicer shown as a change-over switch SI, and. 
thereby, the bit stream C of I frames by which the splice was carried out is 
generated. The bit stream C of I frames is re-encoded as a long compression bit 
stream of GOP by the I frame decoder 1 6 and the encoder 6. An encoder 6 is 
controlled by the controller 61. The conversion parameter saved from the decoded 
bit stream for the controller 61 is supplied. 

[0047] a splicer 41 — usually — intra — it is frame studio, bit streams AI and BI - 

- this intra — it is recorded on the record medium of frame studio, and is read at 
the time of splicing processing, the bit stream CI by which splicing was carried out 

- intra — you may record on the record medium of frame studio. This record 
medium may be a tape-like record medium and/or a disk-like record medium. 
[0048] as shown in drawing 8 , the period before the splice time of day t2 and a bit 
stream AO are decoded by the decoder 21 from time of day tO — having — intra - 

- by the frame encoder 141. if possible, at least, using the saved conversion 
parameter of I frames of the original bit stream AO. it will be re-encoded by I 
frames and the input terminal AI of a splicer SI will be supplied, on the other hand, 
a bit stream BO is decoded by the decoder 22 — having — intra — by the frame 
encoder 142. if possible, at least, using the saved conversion parameter of I 
frames of the original bit stream BO, it will be re-encoded by I frames and the 
input terminal BI of a splicer 81 will be supplied. Before time of day t2, the signal 
with which the splicer 81 was supplied to the input terminal AI is outputted from 
an output terminal CI. Moreover, a splicer SI outputs the signal supplied to the 
input terminal BI from an output terminal CI after time of day t2. The bit stream by 
which the splice was carried out [ in / a decoder 1 6 and an encoder 6 operate 
between time of day t1 and the time of day t3 which is a transition period, and / 
this period ] does not use the conversion parameter saved, or is re-encoded only 
using a part. Moreover, in this period, re-encoding is performed so that the 
transition to the VBV value of a bit stream B of a bit stream A from a VBV value 
may be controlled. Preferably, it carries out receding using the I frame parameter 
saved, using as I frames the frame which were from the first. The technique of this 
receding shall be indicated by the Europe patent application 00306699.No. (the 
surrogate number 1-99-21, 800P5131, P/7374) 6 under continuation to 
coincidence, and this application shall be included in this application by reference. 
VBV of a bit stream C is in agreement with VBV of a bit stream B. Receding of a 
bit stream B is preferably performed using all conversion parameters after time of 
day t3. When deviation arises in VBV after time of day t3. an encoder 6 is 
controlled by the controller 61, and based on this invention, as explained using 
drawing 2 , drawing 3 , and drawing 4 , it operates, and, thereby, the deviation from 
the original bit stream BO of the bit stream VBV value generated by the encoder 6 
is reduced. 

[0049] in addition, the example shown in drawing 7 and drawing 8 — setting — a 



bit stream AO and a bit stream BO — time of day t1 — previously — as I frames - 
- decode — and it is re-encoded. Here, when re-encoding reuses a coding 
parameter completely, this invention may be applied to encoders 141 and 142 
before time of day t1 . 

[0050] The programmable digital signal processor controlled by the computer 
program may realize this invention. Therefore, the computer program product 
which realizes the technique which the processor performed and was mentioned 
above is also one gestalt of this invention. 

[0051] As mentioned above, although this invention was explained based on MPEG 
2 specification, this invention is applicable to other compression methods. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the equipment which decodes a compression 
video data to baseband, processes the decoded video data, and re-encodes the 
processed video data. 

[Drawing 2] It is the block diagram of the equipment which decodes a compression 
video data, carries out receding as I frames, processes I frames, and re-encodes I 
processed frames. 

[Drawing 3] It is drawing showing the control of overflow based on the down- 
stream occupation and down-stream this invention of a buffer of equipment which 
are shown in drawing 1 , drawing 2 , drawing 5 , or drawing 7 . 
[Drawing 4] It is drawing showing control of the underflow based on the down- 
stream occupation and down-stream this invention of a buffer of equipment which 
are shown in drawing 1 , drawing 2 , drawing 5 , or drawing 7 . 

[Drawing 5] It is the block diagram of the equipment which decodes a compression 
video data to baseband, edits the decoded video data, and re-encodes the edited 
video data. 

[Drawing 6] It is a timing chart explaining actuation of the equipment shown in 
drawing 5 . 

[Drawing 7] It is the block diagram of the equipment which decodes a compression 
video data, carries out receding as I frames, edits I frames, and re-encodes I 
edited frames. 

[Drawing 8] It is a timing chart explaining actuation of the equipment shown in 
drawing 7 . 



